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" SNOWRY OF ACTIVITIES
COLD INJURY RESEARCH SEAN

. ' ARMY MEDICAL RESEARCH LASORATORY
o , KOREA, 1951-52 .
- , 1. INTRODUCTION

With the onset of cold weather in Korea during the winter of
1950-51 the Medical Services of the Armed Forces of the United Nations
were not indoctrinated in the prococh;res for classification, treat- '
ment and management of frostbite patients. The etiological factors . 5
L of frostbite for-ulated at this time were somewhat speculative in '
‘ nature with a great deal of' emphasis being phcoé upon the terms ¥self-
infliction® and ®cormand ‘reaponsibiuty'. Vory 11;#.1. attention was )
paid to the influence of existing weather conditions, logistical " S ¢
support of the t;oops and esf:ecially the influence of intensity of
" combat upon the incidence of this type of injury. '

e

. - On 2y Novesher 1950 a treatment center for {rostbite casualties ::.:
) ‘ was establisheu in Osaka. Japan, by the Surgeon of the Japan Ingiaticd -‘::
Comrand, Ux_ti}.ed Stzttes m{. Between 1 December 1950 and 1 April 1951, 4 ' :'.
4,216 eold injury casualt.ies were admitted to thls center for treatmant o @
and disposition. Dae to existing circumstances onlé 3 limited study
of the etiélof;ical‘.‘: pathological. clinical and .therapeutic aspects of
[ frostbite could be n%ade. The report® of this. limited study was RN
e ﬁl‘ialished onl Novenber 1951. _ ‘é S _ o :’

R
Y

.
.I -

%0rr, K. D. aad D. c.“ Fainer. Cold injuries in Korea during winter of
1950-51. AMRL Special Report, 1 Nov. 1951. and Medicine 31: 177, 1952.
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"Because of the namv provocative aspecis to the p‘robleq of frost- " )
tite relative to eticlogy, elas‘siﬂcauon. pathophysiology and zanage~ .
ment as pgiven in this November 1951 report, a cold ih:ury conference was
held at the Army Medical Research Latoratory, Fort Knox, Kenlucky, on
19-21 J1ly 1951. The members of this conference were froam the Ker.ictl
; ’ Servic'es of the Army, Nary, Air Force, Mational Research Courcil, | ' i
Veberans Mministration and civilian recearch groups. The discussion ) '
. and tM§ings o!' the conference. group resulted in a recommendation to 4 &
* the Surgeon Ceneral, United Staies Army, that a Cold In_:ur'y Hesearch 7 :
Tesn te organized and sent to the Far East Gommand, United States Arzy, A
L - for the winter 1951-52 to assis: in the wecognition, treatment, study ' E""“' g
_and dispesition of frostbite casualties. In order %o fzcilitate the - ’ ’ Co RENE
5 : {,_;clﬁevez:ent of tieae otjectives it uas sum:.ested that all cold injuries ‘ . , .
.te tospitalized at one center in Korea with fuither evacnazior; to a - :
sizilar speeial ireatment ec.ﬂter in Jzpane. It was further reco:-ended . . .‘_ﬂ
. ‘.'iha', the activities of the proposed Cold Ifi‘ury Research ’A‘e:_:. te“di- ] ' . ::.-,
’ .'l.r*.-cted ‘to the following: ' ﬂ k :
; 1) Information W ‘
The tean should provide to the Nadical Services of ‘ . .
’ the Far East Command the lactest infomation rejaniing .
‘ . e dilanosis, .evacuation. treatzent, disposition and )
. ' .. ut.'iliz:at.ior.{;f cold iniired personnel derived from
S o ‘ ’currem;t studies of frostbite. The rese;xch greup | - B ST
N should serve also as consuliants to the 'lf!.eater andé ‘::E\::E:
’ Aray Surgeons on matters pertaining to cold injuries. . ES:::,.:..
.- ) < - fz) Clinstolo o , ,. ¢ - , . ‘~:: ;;':-.‘:-.
. ' ‘ ‘ - #euther statlens stould be ﬂ::t‘1!“xlsf};-£ in every S ‘ ? e
\;,‘, & e e Tee
O ) ' - : : ‘ R 5 ¢
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b - Unfted States reginent and battalion 3o that & coa=
w plate set of meteorologieal data could be obtained
F ; as ¢lose to the scune of cold injured casualties ts g"‘ o '
;v‘ { possitle. - This dluw;ldbn;ud l‘orlw-ln‘nuns .‘ 3 '
i g the incidence of frosttite in relation to the per- . ,’l '
E. formance of the units the individual soldler and bs R
;::j . protective clothing. The am could also be uuml in , ) g.
:'_ ’ cvaluatins the performance ol‘ all combat equipment cnd
‘:'."', " 4n the pluming of coxbat. alssions with respect o _ L 2
— duratien of the niasion :ad type of protective clothing T
1 s nndd (Sée Cold Injury Code Shents Appendix I)e )
. 3) Cold Waather Clothi maipuend Train . ‘ ‘ t
} _ A representative of the mar'.cmnter Corps 'hould :

' ' meke datailed studies regarding: . k o
~ “ ; o S a) Status of the 3+iividwl cold weather elomh\g :
:‘;'.E : ‘ ; oL ) B ) 4 ‘ard cold weather equipmntf of the United Suuo : c
'5-': ! . e 7 infantry divisions s of 20 Novenver 1951,

%I" b o L b) Status of the eold weather training in the o
: : Eighth Aray ss of 1 Decenber 1951, . o )"
3 g . ’ . » e) Status of cold weather clothing and squlmenv.
¢ o - . its usage .aadk deficlencies, for ogeh frostbite ‘ L
i | I :L : o 7 4) General deficiencies of the cold westher clothing
Coe | . . and equipment used by personnel of the Eighth
g‘ B " Army during the winter mon.hy of 1951-52 (See :
; % Basic (uarterzaster Guestionnuire for Cold IR
| S
: ; L .
, :
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Injury Camalties and Clothing List for Cold
Xn;ury Casualtiss, Appendix 1). ' '

L) Ceonstit iwt&u_&._&.«vilitm__mm

Cold Siresn

An attempt shtould be made to “deviue & sultable
sereering prcgru for thc nloct!on or elizination of
nehly nseeptiblo. averape snscepubh and resistant
individaals for combat duty in ccld elimateas. There-
hn.\ s study (Pre-Exposure) should be ndo of soldiers
froa cockat dlvisions ad {ndividuals :p.using through
\he forvard Replaceaent Depots rec,érdtng place of birthe

«

duratiz of previous e posure Lo various climates, races

" inte)ligerce scoress conatitutional factors such as

" vody ailde ezotionsl reactions, psychological and

ptysioiogical reactions (See Pre-Exporure Questionnaires
Appet.iiz 1). These studles should ta xade srior te the
celdierts entry into combae and with gsutgequont exami-

nations during ant after the cold season.
5) Eridezfology

‘fnis phase of hwcsur..noc. .hwld make an assesyment
of toe umuvc siponiftennce of thy -*axluzh hemﬂ
contriiesing to colld Lnyury. 7’.. 3 nuc.c-"t at m:1d of
nocessity inclute a ctudy of the eniiro: wéntal o iitione
and decTee of cozhint activity whick ex{sted at time of
geturrerce of frosthite within tke sualle-' cotitat uritss
l.e. plateons or coTg antes. For ] eont-e- grese of
‘wror=rl® coalat coldiers the zut. ccts stould be lbdu

to Liose Ten WO were exponed ta she nce o \ironr'enhl

-
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stress in time, geographical location snd activity
as Ch. frostbite patients. Additional dats should de
c02lected regarding troop strength by units, composition
by rank, race and incidence of battle casmislties, nen-
battle casusltios (secidents) and total diseases.
Slinica) Evelyation ) .
Accurste cocprehansive recorda should dbe maintained
on all eeld injury eases. These reports should include

,au eonceming the otiolozical factors md elintcsl

' foatures of asch individual frostbite patient (See Cold
<, Infary Code Sheet, Appendix I). Prom these records an .

evalustion should be nade of such factors as duration

or aposires typr of bootgear worn. race and method ®
of rwarming with respect to the rate of healing of
m:tbite mnd:. A therapeutie svaluation also

? .uld be udo of the crﬂcncy of hepu-!.n. hopnrin-

dcohol-pmum. rutin, priscoline, hexamethonium

. end lmlthcue ganglion blocks in the tnat@ont of

L tn-t\du. .

K

Poyct.. :rie Praluation
The study shouid be a composite one by the

. Psychlatrist, elinieal peyvhologist and piychhtrle

social worker. The swdy ahould. in general, includc
pormnq patterns of personnel subject to cold e

‘m.suq during combat, evidence of self-inflicted

,vcbld in'urha vhen mspected and the mturc nnd

extent of intellectual factors In the ctiolog of

"y
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e0ld Injury. The study alse shAild include the
evaluation of nonfrostbitten personnel for the
purpose of Wcontrol® matching, using the swe

.

prococurds a3 those used 1n the epidentological
study of cold injuries (Ses hychhtric Code Sheots
Appendix 1) s
&) Dtholosy . ' :)"
A study and evaluation c:!’ £ selected bio;:y ad

saputation material with partlcuur esphasis on
changes that aight be present in blood vaaselr,
netves, bontea, muscles and skin due to injury by
cole should be made. A conprehensive becterlos
logical wurvey uhauld e made of frosttile luior.l.
9) Hixzielory A
Studies should bte made through m various '

stages ot the clinical course or !‘roa\.hsu in-
eluding u-e pos..-rrostbno nném regarding | k
the vascular response, skin temperature response
and sweat rates. 'nu-“mdy 2130 should include
detuiled Observations on selectod patlents with
healed frostbite lesions when subje:ted to

eold stress st periodic interrals. Otservations
should te made on the alterations of responaes
of these patients to cold stress when sy~prthetie
blocka, priscoline cnd hexanethonium are used.

13) Nutrpition ‘

Observations should be made on cold injury case
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.j. o relative to their mutriticnal statuws, calorie "L w“'
"o o ' intake, and ascorbic acid l.vels st tims o cold i—-
" *  injury and at pericdic intervals’ thereafter.’ o
T " * ascorbic acid lavels also should be detersined i
on coobat infantrymen who had not incurred s cold z:j:
R wm. * I r
_11) fepatolory . o
' 3 ' ~ Cold hcnagglutird.n dotor:dmtim ahonld be 73 f:‘-::

portorud on the toncndrv, croupe of soldiers:

f - ‘ .+ frostbite patisnts, nonfrostbitten infentrymen

g ,, Who hed been in coebat during the winter sonthe,

infantryien dn the forvard Koresn Peplacenent
Conters and soldiors arriving in the Par Past
from the Zone of Interiors The iacidence of

.. . ' Lo sickling mn. should be detom.md anong :)-

Negro troatb'u easulun.

12) Blochertcal _
- In addition to the performance of routine

« P* o8

,“hborgtoéy procadures on tha cold injury patients
¢ - ’ . there also should be & study of aervm proteins,
L S t'ib‘rinosei: hnh, protein eo’nunt of nhesﬂar
T flud and the sodlun and potessium levels of

blood and nslcuhr nuld:. |

< C Ok Corposition . ¢ :
' Cormaanding Officor - Kemnoth D. Orr, Lt. Col., G, USA
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Section statiuned i.n Kores ‘.' - -

Epideniologist ~ Leonard M. Schuman, Mr.. nc. USPHS
Hetoorologist = Norman Sissenwine, Capt., USAF, AUS

LI RN
i .. - f.

-0

'
.
.

.
s e
O >‘
oW
e
ko

. . Quartermaster Corps Observer - Donald G. Rice, Capt., QKC, AUS
‘ Medical Otserver - Clifford W. Ulrichs Capt.. ¥C, AUS .

¢ " Medical Observer - Sylvan L. Welnterg, Capt.s NCs AUS . .
| : Internist = Harold A. Lyons, Omudr., ¥, USN . L
! Internist « Frank A. Massari, lst Lt., MC, USAF . N
4‘ - Anesthivlogist = Javes H. Matthews, st Lt., MC, AUS . RO SN
H -, Prysiologist - Ellsworth B. Cook, Lt. Cudr., MSC, USN ' s B
! . Plyeiologist = Harold T. Meryman, Lt., MC, USH ol
. i : . Protographer - Merle Ho Riwdes, CPO, SN . . . "‘"“
Ladoratory Technician - David M. Breman, Cpl., USA . ; ‘Lv
I . . . . "~"‘.
R ¢ Section stationed in Jepan . - . fons
.: : , , A
' : . Exeeutive Officer - Jesse W. Weat, Kajor, MSC, AUS ' TN
] . . Internist = Bruce M. Wirer, Capt.. M0, AUS . ' S “::':
, . Interuist - Colwann D. Caplovits, 1s2 Lt., MC, USAF . BECAC
. Surgaca = Rotwert E, Lezpke, 1st Lte, XC, AUS b e t:
Pattodopiat « Denald B. Frazier, Capt., #Cy AUS e
Butritionizt = louis J. Polskin, Cipt., ¥C, AUS ' ' RN
Bloch:.<iat « Leonard J. Bodenlos, it.s MSC, USU ~ o
. Prysfolo st = Docenie Ae Vivala, &2 Lt., MSC, USAF ' s
. : . X-7:7 Teetniclan - Lanald A Loftus, $9Q, USN | Y
Phot:zponter - Ronond He 2ink, Sc?.op UsA o
. LaMr*.nr-' 2ect u«.ian Glenn Z. Cases Spt., USAP .o : hoan

Lx!'arawry Testnician = Batord Le Boises Sptes USA
Lotoritosy Tectnicinn « Wilter R. Koeller, Cpl., USA

»

.
.
P
.
AR

Elcetronie Tectniclan « Iobert A. Srrefords Cpl., USA SO

Ps Jeneral fetivities _ ’.

. : Th- research croup departed frem Fost me. mecky on :
< ‘ 8 Octoter 1551 and arrives in Tokyo, Span on 13 October 1951, .-
' On 14-15 Octy.ol:é'r conferences were held with the Dupsty Surgeon \

¥ of tre Far Eaat Cotrmand, the Surgeor. of the Japan lopgistical “.-S

. Corrara! and the Far East Command conmliants in Nediclne and ::

4 Psyzriatry recirulng the projosed stusivs of frostbite ; ; Lw

~© during the winter acaths of 195x-52. ' ‘ _C

"te tean anld ity cmx!rm. t. were 0l b, rall to Oaska Aw "
- 2- tal ;n 13 Catotur 1951, Turwe ‘r.m!rc\! beds tn this” o . ’ I (.-:lt.’ '

J it ..,::
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Dospital had been set aside for the treatment of eold injuries. '
Fron 18 October to 26 October the meabers of the tesm were .
sngaged in making final preparstions tcgt’«atudyqteold
injuries. ' s ' : )
The Korean Section of the tean arrived at the 25th Evacu-
ation Hospital, Taegu, Korea on 27 October 1951. m-
hospdtal (300 beds) had boen designated as the Cold Injury
Center for Xores by the Surgeon, Righth Ariw. A conference .
vas beld vith the Surzoon, Elghth Armrs on 28 October 1951 ’
at which time he rocczzended thats due to anticipated ropld o
_evacuation froq Sivision redicel installations and the close P
proxinity of mobile army murgical hospitals (HASH), all spe-
elﬁe thertpf bo atar‘..ul at the m.a levsl wnh t.ho bace of
operauon ror the Yo ten-ml l:"ucd observors at this
levels Followlng this conformace (29 Ost. 19)1,). letter wvas ,
prepared ;-cquosur:g pe;nizsion froa thc Bighth Ay Gmonl. | .
Staff to estatlish, equlp and uzadntain weather stations in S ) ‘:
a1l United States battalicn and regizentsl eowssnd posts. L - !“
Peralsaien to Qshbiish westher stations finally was granted - -«-
by mgbth Anv Hesdquarters on 14 Noveaber 1951, Proaa § No- ‘{,:‘_:::;
nnbor to 22 Noveeber certnin peraonncl or the Korezn Secuon o :
aasis.ed in a prc-e.\posuro survcy a:ong tho Mfmtrymn of . - ,L ; :’__‘ )
the Bxd snd 25th Infentry Dlvis.ons. ,V . ‘ g . _::;..::
_The Cold Injiry Centor in Korea wns closed en 23 March 1952 L ;::‘E:.t .
‘#rd the parcannel of this Centar rctumed to Oscka, Japan on ' :._-::
f25 aveh 1952. Cp-ra!.’.on o' t} 2 Cold Injury Canters Osaka c g:__
Arcy Hospital ceu»: ‘on 20 April 1952. Mavesent of the Cold ' '
< A : S R
T u { B
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. Injury Bessarck Tasm to the Army Nedicad Research uuum,ﬁ .
Port Knez, Rentucky began on 14 Aprid 1952 and was eeqm..d i .
on 9 May 1952, ¢ ;

131, PATERTAL FOR STODY

The original plan of study had u;\haaitod.tho‘ initiation of trcatnent \ ‘
and the obtaining of clinical and p!vsiok;led observtions tmedtately 1
after injury.
or treatasnt froa beirg initizted on the entiro groec) of frosthite
casuelties until an aversge of 102 hours after injury. In & select
group of 108 patientps.phere & doliberate sttespt was made to exclude

f.héee easas with oldzr intnz 33, there otill w23 a lapae of en averape

‘of 43 hours betwcen cersation of the cold cxuazure and arrival of the

cazuelty st the forward mbile surglezl hospit~) whore traatmant amd
elinical ecbacrvations coald e starteds In this ops2ial group physio-
logienl wsasirensnts were further delayed fro 24 to 48 kours as a
result of trunsferring the patient frea the foruard hospital to the '
Cold Injury Center at Teegus Eoress These deloys in :lnitht.in;
treatuent nnd studies during the early phese of thn i.njnry wire due to
the following facturss
1) The easnlty often falled to repoﬂ. '.o a nedlca.l instal~
lation iemediately after injury. H:my times rrostbita
leaions were not diaco'vered until the tice of a foot

m-reetien by the mad lezder, pla.crn cvmmander, esa-

rpany alidran or baualion s\xrgcc't. In a8 fevr units the
‘coemaniding officer att-.-.:;:ting to strenzthen his cold

13

‘\.-\"' ‘:«‘\"’- S atat
f "

Actuxdly, deleyu in evacvation prevented observations '\\
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cm Ltrestmont centc
or t.ha ecnter dur!r. ’

g injury priv;nuon‘ progra udo mch Wos a mbjoct .

‘\ of dhcipnmxy‘acu_on. This approach caused these |

\s\ injuries to go "underground®, i.e. to be eoncuicd or ‘
v" suppressed o&thor ty the patient himself, his platoon
s‘(gudor or Ml unit surgecn., - <

2) @0 lov incidence of frostbite during the winter of
1‘?1-52 coupled with 8 low over-all casualty rate re-
u;‘.m in less prompt transportation aleng the entire
eha‘}‘l of avacustion (dattalion ald station to the Cold

-

I'nju‘r“ Center) despite orders to evacuste cold injury
patien’ - pmtly. In only one instxnce, at & wu when
mulL $ were puzerous and ful'. loads (planes, trains,

K ululmeci! rcsultod. vas wamuon proapt. Frostbite

'. patients \l ‘borung to thoir blttalieﬁ add stnum 2t )

& bours ath, v wur; errived in ths Forecn Cold In‘ury e

cold injury \eaus frea the fo-u-a-d hospitals to the
141 treaf.nu\svv conters ‘ o

L) ""“rﬂh cetivit.) by the encxy betvcen tho forard ares

‘ " snd Rehe treatzent \m-or prevented the operation of anbu-
Jy, lancdhs end hosp!td (uim during the hours of darimess. ' -
. Thi' rt.m caused l d.\lay of 12 to 2% hours in evacuation.

‘t

ﬂ" sbave f“ ;ora could have Yeen nodifi=d ty loelti.ng the apc—
. cloacr to the r.o\ile surg,'..ctl hc:pitnls. Iocuuon ' }
hc vinter or 195:,‘52. as gelected by the mghu\ e

Arzy 94?6 zon, was ] 'f.gea upon the f‘}‘kﬁ" factors: o
i \\“ ‘ .
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Comgee o laml

1) Securit.y from enenw action in tre ovent of retrogude _

moverent.

2) Bqual accessibility froa all forvard mdical fnstalla-

. . tions fron the stardpoint of terrain.
| 3) Rinimal distance of evacuation. L e
’ L) Availability of adequate hospit.al uciliues i.n relztion
‘ to priority of type of casualty. ,
. 5) A nearty airstrip eapable of receiving and dispatching
D 4 ’ to Japan the larger type evacuation atreraft (C-54). ‘
. The first cazes of frostbite occurred on 22 Kovezber 1951
in the 17th Infantry Regiment, 7th Infantry Division. The last case
. 4 :‘m:tﬁit.a occurred on 19 Karck 1952. _ : .
: . The muber of c.ases admitted to the Cold Injﬁry CQnter in Korea
o fron 23 November 1951 to 23 Marck: 1952 weres - -
. Frostbite, confirzed cases, Uuiteu.i SLatﬁs tx;qéps . .76
l"Frostbite. contirzed cases, United Hatlon téoops e 83

MIC.C‘.....l‘......‘..'l....'.lol

ya

*:fless than (irst degres lrostbtite or previously cold

hgﬂf@doo;o.o.ooo-.cooooa

e

,Total oo.o-.ioooooco--c'-9ss

#nited Kation cases rcfers to frosttite amwng ‘thiopi:u: Colomtian,
Thailand and P'li 1ppine ‘roops. :

#11.C.C. denotes "III clasni'iei Condition of tie Feet®™ =inifested by
. Lbyperiddrosis, maceration, paria 1 er.ud'«tim of the sole of the

foot, crythoma and pain. e

! . 2Patients who had 3 cold exporure Yal not of sufficient degree bo
¢ bring atout tissue chanpes intleniive of first desree injury. 2re-
¢ vioualy ¢old in'urcd refers to tloce pniertu wto hai tad a frost-
. tite prior to the winter of 1551-52 and now co~plaincd ef cold
c . hyporiddrotic feet. ) ) .
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U " The muber of frosthite cases adnitted to the Cold Ih;ury Center =
in Osaka Arny Hospital fiom 25 Novezber 1951 to-25 March 1952 weres . -
Pirst degres 09 - -
Secord degree 27 B
Third degree 1A . .
*fourth desree 7 L A
o | Lec. AL B S
) ‘ ) Total - 550 ’ ) » ]
S | 2

The distritution of the 716 contiraod ceses of frostbite wong R
‘ United States troops by decree of severdty vas: AT o BF
f . " Mrst-degre 219 (39.09) : |
5 o Secomd depres 261 (36.4%) S
: ' o . ThR degres 13 (20.0%)
L o . Fearthésgree 33 € 4.6%)
- Throasicut ths coures of sinly of frocttite during the wintee

. o of 1951-52 Ualicd States 2272lcon weve used as contrels in ditrcrr.n't.
phlases. of th: investipsticn. The d.'.:tritz.:ticn of the cuatiol subjects
‘ _ who wire exiainsd by menzirs of thy Cold Infary Rusearch Tean was as
7 followss ‘ _ _ ‘
: Pre-Exposure Survey (Korea) ] .. 1,628
Epidesiological S:rvey (Kofoa) _ : 523
, ; Bootgear and i"):;sitzz:l.c Bxzrinetion Survey (!{orea) 3%0
B < Cac . _Psychistric Survey (Jaban'lnd Xorca) 90 : :
r . ’ ‘, " _ 7. #D.entye-nine of the 32 cas~s of foirth degres frostbito wers trins-
E . . ferred to the Zona of Interior fcradccti.‘.iti\'c aurgery end disposition. ) ;

e v e e i_zé_-.,-»QJJ-.;‘.;.‘< e A T AT AT L e
._'....‘....’-. e TR T TN, PAE IS _’:-._\__\ A PO AN,
o A . .
N )
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i Korez . ' 3,387 1
Rest and Recreation ' o
Center (Japan) b 257
Cazp prake (Japan) W 1e2M

Ascortic Acid Survey

RSy

Rest snd P.eé reation

Center (:Iapan) L1710
Cozp Draxe (Japan) 8 . -
’ Foot Sweat Determination {Japan) R
_Foot. §weat Determination (For’t‘KnOt) ‘4‘
Cold Streas Survey {(Japan) § P ____j__
wotal Hunter of Subjects BEREE T N

Totel nustar of soldiers including coid injury casualties
and contx:ol subZects used in this study wis Ue219 | v
R Specific details regarding mterials.- subjects, catbods and
analytical results of each swdy may be found in the appended sections
(I throvgh X¥). The partinent findings derived froa ezch :tud:; is

-

given belov. }

A. plssemination of Inforzation \

“rhis aspeet of the profran we3 active tlm‘,j-.out. &e winter
ponths of 1951-52. lecturex and conferencas were held in. ‘
Yorea at regional medical mectings and at various medical
installations such a':i mcrilcni cozpanies, elearing pl:itoons.
mbi}e surgical }.ospi'tals and evacuation’ tospitals. Th.

o fmjc;xl-if.y of tv-tical officars stationed in torqa were visited

peﬂédically either iy the fpidemiologists the Forward

l‘f,

old pemcplatinin Suvey  © X7 R

‘“

¢
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Ms@ﬂ.cal Otservers, Lhe Meteorologiets the Quartermaster Corps

Carm e gt
-
~.

Observer or the Commanding Officer of the Team. Lectures
concerning prev_lenuoh and management of cold injuries were
glven at three regionai'mdical meetings in Japan vhich‘\m'o
attended by a majority of the medical officers assigned to
- ‘ . the Japan logistical t;omand. Timely information ngafdﬁxg

cold injuries, its management and prevontion was distrituted

CrTaTiema

to all medical officers eovcrmod by the rolloving publi A ,_::v_____ -.-~.
A L TUTASNs
tiouss L. : ’ »

1) The Surgeons Ch-cuhr letter, F.E.Cep Octob.,r 1951,

A em - aes s

2) Inicrmation muetins No. 36, 39, 42, Onice of the .
.. Surgeon, leadquarters, EUSAK.

3) Jirectives froz Surgeon, EUSAX, 18 Jammary 1952 en
"Early Management of Celd Injuries%.

B. A Hoteorological “Jaluation. Forcas 19‘51-52 (&e Seetion I)'
ol Noventer 1951 Eighth Amy Headguartess directed the
United States rezinents and battzlions to previde u::‘m--\'
power required for the mteorological progrime. Txis pmgraa\‘
required obzervations of teuporature, humidity, wind spcéd.
weather and gxound -urtace eonditions every ) heurs at regi-

o mental level (a"o-n. 10 man-nh ates per 2, hours) and ObseF

o " vations of temperature and ground conditions at battahdn

level overy 6 hours (8 man-ninutes per 21. hours).

The Teza )'eLeorolocist !.rained the ap;:o.nted pewel in
the technigque of ottaining anrl recording the ﬁr.corologied.
data .nd the local applic '.:.ion of ‘.Jmsa data. - A w-ather kit.

containing instrurents, 1z.st.mcuons and data fox-:a was ¢

‘. ' issued to each United Stotes bat.valion and re;_,x.'znt in Kores, . -
. . ‘e ; A . ‘e

LI N R S
«*utes .
D N N o -,c

AR \-'\"'.'
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EPACT

Weather varist. ns between the United States }-gnmﬁ i
during the 1951-52 winter vere not great. Pactars contri=
buting bo the equalization of temperaiures detween regimh
included eloudy weather, wind and rru;uent interchangs of
fdentical location batween nﬁnents. The coldest uatlnr
was encountered in the ust‘n sector of Korea. . Troops in
the western sector,; where the front extended southward, ctpe-
rienced warmer weather. The 1951-52 winter was 16 to 15
degrees (F.) warmer than the 1950-51 \dnter. .

The Biglith Arryy Genersl Staff, recognizing the inpormc

of continued application of metecrolog.cal data to the ssaller

combat unit activizles, decided to, adopt the ‘ueuther program
on a permanent basis. A coemand lotter was issued on 24 Feb~
ruary 1952 by Eighth Arzy Hezdquarters, subject "Change ot
Responsitility for Supervision of local Weather Statiza Pro-
gran™. This letter directs=d the Assistant Chief of Staff,
C-2, to assume general s?.a‘tf supe'rvrlsion of the weaumf Pro-
gram and that the Signal Officer, Eighth Arcys be responsible
for the operational control of the program. The fuller nﬁpli-
cations and permanent adoption of the metearological program
at regimental level are curreatly being studied. l
Analyses dealing with the zetcorolcgical dats and their
relationship to frostbite and other caus{,tivé .ractm-n 58
presented in the eplde.iclo;‘.c;al scction of this npor;..
An :‘:\ralna/t,*on of the Supnly, Utilization and Adequacies ‘of

viinter Clothing fcr the United Statee Army in Korea,
19£1-52 (Sce Sectlion I )

© 3

During the months of Nore=ber and Dacerber 1951 the ’.:iarter-
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master Corps Mmr visitednl Unit;d_States eor;;a ’ ;171-' . ’
sions and regizents of the Eighth Amy and interviewed their
quartermaster and supply ;)greonml regarding the status of I
cold weather elothing and equipoont within the unite The T
Observer also interviewed 350 frostbite patients ant cbtained |
from each case a complete list of clothing worn at time of

fnjury. Particular attention was paid to deficiencies in

_avallability, use and construction of each item.

s

Fron the surveys and interviews certain conclusions were

.-

"reached. The supply of winter clothing was adequate ard very

effectively handled at m echelonr of cupply. With few ex-
coptions the necessary cold woather clothirg was available in
sufficient tine to provide the troops protection egainst the

"Korean envirourant. The wet-celd uniform issusd to United

Stat;s troops in Forna for the winter of 1951-52, in moat
caéa, providad a1:quate drsuwletlon ard protection aard_nat
the rost sovera environinntal condlticns experienzeds  The
sheepee provided gr.nter préhecticn to trocps in the reer
or néncor.-bat. creas thu did Lhe locther corbat boot. The ) .
insulated rubber cechat Lust wus found to be the most auit;‘_ :

able bootgear for wat-cold ecnditions. The insulated boot was

prodadly dircetly resporaible for a reduction in the incidence

of froctbite of the fest sustalnad by United Sﬁates soldiers

in Jorca diring thy winter of 1951-52, Thus triguer finger

mittens provided the scst protection agalnat cold injury but
did not provids s ¢ :i:fac;or} degree of daxterity, thecufére,

were often reueveds N2 wet-cold tralring program, wnnter

20
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1951-52, was superior to that of 1 "nN-51,

Pre-Exposure mrvey of Combat Troops, Kores, 1951-52
(See Section III).

A total of 1,628 front-line nfintrymen were ptudiod during .
_ the period 8 Kovesber 1951 to 1 February 1952, -Ar additional B

120 hospiuuzed frostbite patients were interviewed.
The population represented by the pre-exposure questionnaire
reflected a random sampling of the Eighth Aray in so far as the

-distritution tetween Wnites arid Megroes was concerned. The

distritution of this group by climatological region of origin
41 not differ frea that of the rpideaiou;tcd control mﬁp.
This' parmdtted conbination of thm twe groups tor :utiaucal
evaluation of cliz:tologieal orizin.

Only two of the 1,623 infantrymcn eventually becane froatbite
carualtits. Consequ . ntly, no anadysis of the pre-exgosure data .
was atteupted {n orlop to dulincate possltlé faztorsof constie ' .
tutfonr) sus:eptivbility to 22dd injury.

Loldevolezy of Fresttite, Fores, 1951-52 (Sce Sestion IV)

* hn cphlwlo‘.‘fq;‘.cn_l em.!y of the rc!zi;onshlp of cold traums
to the oo~tat soldier in furea daring 2‘751-52‘69.;_10. with
Data on T16 cases ot; frostbite
In addition,

1,044 caces of ¢old inMury.

and 455 Munker-cate® controls wure analysed.

solected data on 1,623 pre-exposure cont:"Oh vere utilized.
Rclatlvcly Ieh linear eorrelnuona of tm:ibite’ ir.rldence

with daily averas: tezperature, mily mht':m te v*-:ra.,uro md

d\i]; average wirithill s.ﬁrc okhirod. RS ﬂantion of data

acconuna Lo intenzity of co-bat pe r*(t.‘vi ..x!rly reliable

predictiea forunlze to te e Jeulate Trouch applicable only

2 . .
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%o eoip.rnbh?'oitucum.gt'&.\uw appears to holdd pmis-
for future prediction ealeuhtioq\-v in other types of situations.
. The mean dally minimm utpontur;\w which u\c. ca3es were ex-
posed was 11° P. and the abeolute lowest texperaturs vas -11° l‘;
The mean &m«n’un during exposure vas 800 Xg« ed/)l’/hr.
The aean duration of wgusure of frostiitten cases was 10
heurs, but varfed with the specific type of activity.
Although both cases and "tunker-mate® céntroh were nxposo;l
t.o"s'udhr environmental factors including specific ™aicro-
acuv?‘ty" such a3 L=obilizing enesy action, thy exses showed

. rarkedly less mmscular moverent than did_th'o"' eontrols.

"Ths abzolute musher of frostbite cozes of the fect oceurring
in shoepnca way greter, tat e:l;ulau«'r:\a n‘;;.lﬂizix;:; wxpasure S
rovealed thot the lesthor ce<iat boot xas rove ccielive to '
tlxcatbitor and taw fn.f.j.:;;:’.ly exnged groater severity of Lajury.
The fullowing bostpseresseligoar oozbinations w.ro inadecaate
.1:\ {nvulating prr for tl.;n Xerean ¢liratie eo::.di‘ 228 and led
“ & significently greater nu=ber of fmatbit.e: exrat : : % '
a) & single pair of cuzhlen rols ancks dn lenther boats. ) b
b) A eingle prir of cushion tole socks in shoepacs.
B?otgear-sockgenr ecembinaticas frund to de con:itdcuvo i.wd
conducive to frostbits weres e C ST ‘.
a) ™o palr rushien sole zacks 4n leather comhat boots. ' '
_ L) One pair 31 ek in lnather combat toots.
e Ce.rahnit troépa mqu}i-.-.zy feil-4 to earry ex?.ra foctvear R e )
. (socks end ;n:élen)'!cr elenzing \.!:.or.::v.:r’_ tho situstion par- '
nitted. Of 25>2 exzes in Situati;nu ',;erv.'.!.ung: 302k ard insols ‘ ,
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eh;ngo only 778 cnrri@ this extra footwesr, whereas of 21k . .~ ©. ..

" - controls in aimilar situations 925 carried extra }bot'vleor; T
inadequate insole chnngo contrituted -ia:iriemu,y to rrost.— ]
bite incidence in troops wearing shoepacs. -

A significant excess of cases with frosthitten hands won'
either no handgear or incomplete glovc mseub!u at time of o
inpiry. . ' 7 . |
Previous cold injury indicated a predisposluon to frost-
bite. The attacK rats tdr.soldiera no'. prcvﬁiously’cvold'
lﬁjurod was 2.6 per 1,000 compared to 5.0 pef 1,000 for
soldiers praviously cold injured. ‘ .

: Collateral significant evidence was demonstrated which

strenpthened the impressions from the ne-:mpysychiatrie study
thet the frostbite case tended t.oAbe 8 passive, negativistie,
hypoctondriacal individunl. This evidence included the
.tcmra of less mmscular activity in situations permitting k

greater nctivity, relative inattention to carrying extra .
* footwear and less sroking. o . :
The Negro was proves to ‘be at grecter risk of attack by '--""

frostbite (six times) when all enviroamental conditions were
equrlized. At the regimental level his rate was 35.9:]"«-
_.000 as sonpared to 5.8 per 1,000 for the Hhuc soldier,

r.er,roe-\ had more severe de.',rces of :’rostb.!.e th:m did the

Whites.
© The clinatlc replon of oripin urfu.e £olldicr was shown to

be a hir,!:l_v cipnificant fastor armon,® Wity Lroops in the
incldence of frosttite, Orizin froz warmec cllantes of the’

<

23

LISL 2 B

T Qe

v o
F
et

bt ZRPLEL R MRS o W RN ‘-s‘;.

. s s eewaw, e, .




s o D

B T T

e

A

8

|t dmdape

-

United States for n.uu and Puerto !tlco) indhut«l A pre-

dispesition to troatuu. There was more evidence for

accustomization rather t.lun scclimatization as an explanation
for thls difference. :
Clinical Bvalustion (Sae Section \)}

A total cf 716 confirmad cases of frostbite were mnluno“d
with respect to possible contrituting tacu;rs. anatomical
.’ito. severity of injury and therspy. A comparison of the
incidence figures for 1950-51 with those for 1951-52 revealed

the l'iet that there was & marked reduction in the sevarity

of eold injuries for the latter pericd. l\ostib‘lc factors

{eontr'mung to the decreased incidence are dimsnd in

subs.Qent uﬂ.ions. '
s nfﬂucy of tho thorapeutic reginen vn inversely

rel-ted to the amvnt of time elnpaing betvicn the oeeumnea‘-\.

of ths inlury and the inftiation of treztzent ('*n-encuauen
perio?), When the prc-ovneunuon pericd excceded 40 kours
£> diffcrences in t\cu'.ng rates existed betwoen the specifie

and spportive t.henpy greups. The mern ltngth of tho pre-

_évaemation period of 716 ccoses vas 102 hours while tho corre-
sponiing rean vnlno for 1C8 cases aeleeted for thonpeuue

cvunauon vas !.J houra. These dehys were \mnllq due m

. failure of the cazunlty to report promplly to his unit sur-

An‘ nose. cbjﬂcuvo evitcri.a e.-:loycd a as‘asz tho mlativo

o

e or ‘the tactors eo*n.n\:ur.ing to tmst.bnc uero the

tive tv..';u.red for drring of the veseicles and the t'.-f.e for
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. ' p I . ~  healing of the lesions, i ey B o
) . 91 drying time of vesicles and the healing of frostbite =~ t:j'.::
; lesiuns were dependant upon the degree of injury, in that - . ' ;"‘
: 4 ] ~ first and second depree lesions which were of avppro:d.utel,j ’ T .::j-'
Aipe s
- the sane order required less time than did third degree s
: . injuries. The clinical course of the injuries. vas not influ- \ : ;j:}
i o . w-ra
‘ enced by the anstornical situ of the lesions except in second TR L
A " . " . degree where tho healing time for hand cases wgs shorter :{::-
g o than for feet. LT o
' ; The drying time of vesicles and the healing of the frost- - :'.'{
] . . . . P.
3 bite lesions were not dependent upon the rece of the patient. b
: Cold exposure periods over 8 hours ineressed the vesicular _ N
: drylrg ti~e of second degroe idsiops ard prolcnged the heal- , :-::j
? . ’ ing of zeccnd depree frostbite of the feete The healing of - - : ;’;
f, ; first and third degree frostbite of the feet and all lesions - "*
S . : of the hands, towever, wss not preleaged by lenger periods :l:::
' Y of expomure. ' o ; o
i g “The vesionlar drying time was shorter in cases of third A ,»
; degree frostbite revarind al reom tezporaturs as compared o
to sinilar losions rewarued by walking, exposure to an open \
; fire or by mssssge. Third degres lesions of the feet re- . j:::j
- : C warned at room temperature took less tie to heal than did - v LA
eqaivalent injurics whore rewarming \.-a; acméﬂshed by ) o ;:'.j ‘
. walking, rasscys or s¥posure LO an open t‘ifa- The healing ‘ ) ' ._::'
of first and sccend deopsrec frostiite of the feot and ) .-::
{} T lesiens of the hinda was 1.61. nd-.-e;-;;.siy a!‘recé.ed by ay one ?"'
singls mathed of rewuring. o o - ::‘
. ::.’
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' Mben the delay in evacustion after Injury exceeded 2 bours
the drying time or vesicles vas pmlonaed in cases or second
degree frostbite. The factor of delsy in okuauon also pro-

longed the healing of l:irst degree frosthite of the feet.

. Healing of second and third degree frostbite of the feet and

all Jesions of the hands vas not affected by this factor.

The drying time of vesicles in second and third degres frost-
bite-of the feet was incressed vhan the injary was hmrred in
leather boots as compared Lo similar cases wearing shoepacs

‘or insulated rubber boots. The healing tine for first, second
and third degree frostbite was grea‘fd} in those ceses wearing
.leather boots as cormpered with patients having airilar degrees
oi dnlury tut ecuipped with _shocpacs or hmh;cd Yoots.

A  The type of handgear (or ’é:r_.sqaco thersof) vorn at tine of

fnjury did not alter the dr;,-ir:.g time of vesicles or the heal-
ing rate of frostbite losions of the hands.
A longer vesicu]g:r drying time for sec‘:oﬁd degree frosttite
occurred when the preinjured extreaity was wes. The healing
of 'rostutc of the hands or fect was rot influenced by tre

- factor of wetness or dryness at tine of injury.

In these wa.'_lupuona the differences in healing times, as

t( e mn a8 they oay ‘uppc‘ar. eould assuze very simiticmt px-o-

A porueﬂs in tums ot nanpower lnss and hospu.al cost vhen

¢ nnxl?.hlied by iundreds cf cases. i )
° R < Trna‘.:cnt of T*‘ d Dcé,reﬂ Frosthite lnceuuons b,v Skin
A crer.jrg (Sn-: Sicerdon V1) : \ N

i ' 'nu 'lcv rat.c or heah'\g of third de"rec rmmu ulcers

of u;c toes iz responsible for a lnrge po.-uon of the L.:zc

: . - B RN
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: . patienty with 221s Yesiom are hospitalized. The result- B
. ant. loss of zanpower and the effect of the prolonged state . ' :":
" . of l.nvalidis: upon the zwrale of the individenl are sinifia el
eent. Therefore an Investipation-of the posslbﬁitg of )
b . ) ¢+ hastening tle restoratioe of epithelial continuis y in these
f : 4 cases bty the application of skin grafts was undertakens
;!' ! N | The effective circulation in toes w.u.h third degree frostbite
; | was inadequate 1o produce survival of pinch grafts. ‘l’rem- ]
, . "5 ‘ ably this deficlency in the circilation s respu-.zib!c for, .
. the slow rate of Lealinz of these lesjona. ‘l‘nn:.en?. of ?i v
‘ o the patient with a potent vasodilator druse Plstirius, facidie
. _ ’ tated the survival of ginchk prafts especially when the uleer
g . v | Sed was prepored Ly elministruation of the drug for om‘ of i : ‘ ‘:.\“ )
. two days teforv the cpsration. Altlough it could rot te ) ' ’._::::}'
* proven atatlstic'allj. trentzent of thim degree frostbite o q
¢ oy ‘ ulcers with Mastriua and pinch zrl.'!.i de!’lnlte!}' appeare? :':,:
! t0 decreuse the tive regtired for cotplete re~spitheliali- :::.‘.:'-:
‘o Te ' zation of these leslors. E.‘\.::
! H. Foot Corditioras in the Several Types of Rootgesr Under ‘ T
_ Comtat Corditlors, Norvis 1951-52 (See Sectlon VI1) e
* o 7 T © Fromi-line solllers froa thres reclzents of a Tnited :3
B : : ‘ Gtates Infantry divisier. were exinred in Lorey "\;rlng : _ EE:..,:
, . S V.arch 1952 ."or scguelze following the wearing of <he new o ’Cr ' . E:i
’ ‘ ’ A . B insulated ratler contat toot, ’ ' ) / e
. The maajority of tie =en who had worn the new ioot. felt
’ ' . l R ‘ that It fneressed swestlng of the fect. The ﬂ'n-r;_\l sub- ,
oL ‘ Jnetiza peaction %o *le 00t way hichly r“on le. ) c
1te Incidence of epilorophylosisy v\,pc'-é..d-osis. nATéra= e
S p 27 ’ (
- RO :' - fﬁf\(.'t'qu u\ :-":- '-;‘:-:- ": . N :- :::.::_}\.-&_ L,- .&,’_,::\'_..-.'-'. T

G




- " - - i (‘.ﬁ‘.l ‘!‘7 . .- :
J“.".-\’.r r ( . .' .'-\. ".-\./-".' - . - , \ \ \

: tion and erythenms m sisnificanu;'highef anong mh wsaring
the insulated boot than in those wearing the shospac or the
leather combat boot.- Significantly higher incidence of
oﬁidompmh and erythema persisted even when the insu-
1ated boot had been fephcod by the leather combat doot a

.rndm prior to examination, »

The findings of the study suggested that careful attention
to foot hygiene, dally sock changs, avoldance of. piolonged
mdntornxptd wearing of the boot and use of the boot under
wara weather corditions are essential principles in the |
optimal performance of f.be insulated rubber comhat boof..
Disregard of these prtnciploa may lead to a tcuponrﬂ;
lneapnciuum foot syndrome consisting of varying dcgma
" of tondurnoss and pnn, oqthm, !vper!w,-dmh and mcen-
tion. PMungus infection may be superimposed or may occur in
increased incidence as sn additional finding. '

A& Study of the Personality Traits of Frostbite c.:mues
_(See Section VIII)

A plych.utric-psyenological study of froztbite wvas performed
utilizing 51 patients who had 1ncurred frostbite, M control
groups were concurrently studied, using sinmr procadures.
One control group consisted of 20 soldiers hospitalized with

cocbat incurred wounds, the other consiated of 51 healthy
aoldi?rs without any i;ijurias but.ﬂ actively ex;gaged in c@at.
_A1l the sﬁbjects v;sro White soldierﬁ oxcépt for 25 Nogrc
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loldiors in thc froatbif.o grc.:p. The rro-tbnc group and t.ho o
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eontnt uounded grcup were !tudied by resns o!' a aochl Mshory :
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" interview, s psychiatric interviev and a battery of Py .

. chological tests including the W :h..ler-aellem Intellf-
gence Scale, part of the Thematic Apperception Test, the
Mirnesota Muphasic Person2lity lnventory, a Sentem

Complotion Test and the Rorschach Test. The healthy eodnt.

. X ~ soldiers were given the psrehological tests, but were mot
seen for the social history or psychiatric i.nurvhv
Cuapnriuor made among the three groups of subjects hsdicaud

o

that frostbite patients terded to have eon..t.enttiom of
perscrality traits approximating those usually psychxatricam o
dlagrosed and ¢lassified as Immaturity Reaction ana Schizotd
Persoralities. , '

The Wnite frostbite patients utilized fewer prgg_a"uuom
- against frostbite than d4d the nospital controlss The hospital

controls zs a group pave evidence of a strong drive for such

v

. attributes as prestige, achievement ani dominance which lead
- to respect or admiratior from others, 37 éontrigt the frost-
.- . bite group showéd no ore single dominating driye, indicating
* , either thelr greater heterogereity in this rospect‘or a gen-
eral asthenia in the drive mechanism.
Wen compared with conbat controls the frostbite group
M a higher average score on the Rorachach factor labeled
regativise, Also, Lhe frostbite 5roﬁp scored higm;-- than did
the combat controls on the hypochordriasis scale of the
) Minnesota Multiphasic Personality Inver;tory. S ' .
<t From the statistically significant results cbtained in this

“ ¢ : study o s can draw a tentative picture of a :‘eold-injury per-

v - : .
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. sonality®, S
A Bu:uriologicd Mycological and Pathologicd. Bvalu.nuon

of Prostbite (See Section IX)
The study of frostbits from a b‘curiologicd, mycological
patholpgical standpoint was confined to 108 cases vho had
been ulocted for a therapeutic wdmtion.

Forty-nine percent of the cultures obtained from frostbite
lesions were posiun. Twelve types of bamm, cormonly
found in the gutminhstlml tract, on skin and 1n the sol),
wre identiried.‘ Nio given bacteriua was characteristic of

frosthite lesions nor could any be related to :everity of the

injury. Toe bacteria were considered essentially nonpathogenic

and to & large extent secondary invaders in open lesions.
Of 105 cultures for fungi only nine were positive, ylelding

growths of the ﬁat.hogenic Tricﬁop!vton fungi. These species

l ‘of Trichophyton wers Identified as T. zentagrophyte, T, rubrum

ard 7. sulfureun all of which are coumonly found in cases of
spiderzophytosis. of the feet.

The pathologs of ;oven frostbite lesions was essentially
that of ehronical]‘y_ inflame. ’ ulcerated and gangrenous tissue,

The bacteriologlcal and pathologieal changes which might
othervise be characteristic for froatbits were obscured because
the patiants had received extensive ant.ibioti:: therapy and
studies of iheirrio:mds were not mide until 15 to 134 days

" after injury.

Foot-Cweat utudies on Frostbite Cuualties » Korea, 1951 52 »
(oee Section x) :

e c" . T4

A tot.al of 72 frostbiu patients were studied st periodie o
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e : " irg of the feet. There were ro significant alterations in

‘intervals after injury with respect to alterations in sweat-

the a&‘.oqnfot foot sweat colected with respect tothe degres
' f injury. Patients with unilateral or bilateral frostbite

e

of the feel showed no signiricant; variation in the a:nour.t of“
sweat collected for the right ard left feot. Thers were no
racial differerces in the foot-sweat reasurcrments, The ancunt
of sweat collected was directly related t.c; the tine interval
post-frnjury. During the first 30 days after injury the frost-
bitten faet were hypohidrotic, Betwe.n 30 and 60 da,/s after

v
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’ injury the feet became Nyperhldrotic and renmained so for at

least 120 days. _ »
L. Cold Stress Studies on Post-Frosthite Patients {See Section X1)

(I

c Part I. Skin Color Changes )

e results of the cold stress study were ev?Iuated with \ ' C e

regard o the eolor c.i-?arces of injured digits, saverity of _ S ;;::::.:

‘ 1ajury and muzber of wecks post-frostbite. The study also ’ :g‘

; . included obuervatiot:s on the patients while either under the ' ’ g.:':':;::

influence of priacolire, hexam:thoninm or sympathetic blocks,
. . ’A'hgn was a relauur.::ixip tetwenn Lhe r!c-grce of abnormal

vasczotor latility of the frectbitien extrvenity and the

severity of the injury, The digits which sustained a more

Pe rarked degree of iniury when subjected to cold stress, ‘de-

»

DRNLEN =

vsloped a more rmarxed Jegree of cyanssis or rubor, indlcative

LAY

o

of severe vasoconsiriction.

[P 3

E ® e ] o .

N i "." ‘l ‘v
.

o lﬁ)ur}.w:’t.m application of cold strass the abnormal skin

o Lo ,color chuyes were altered by using wither priscoline, ] .
. N - B " e L. .o . :
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l;xlnthmiun or aynpot&t.irl 'b].oeh |
Thoi:dmdputsvhichdmlapodwnml‘klneom

-changes during %the period of eolﬂ stress also experisnced

p2in varying in intensity with .doopening of cyanosis or

PO ' . _‘Patients during cold stress while under the ,‘lnnucnu of

' | '. vasodilator had & significant wmg of oral temperatures.
It was eoncluded that an injury due to cold (frostbite)

)

altered- the vasowotor response of the extremity to sgboeqmnt "

cold axposures in that the injured part readily dmlﬁped ':‘
o . pain and abnormal color changes indicative of marked vaso-
eonstriction, o _ . R ..
Part II. Sdn Tenpentmyst\dios : L :

. Sld.n» w:paratum atudiei were performed Seton, du;-ln; ‘
‘and after exposure to cold of previcusly frostbitten and : e v E
control subjects. The results, in general, substartiated ' e
elinical observations of the changes in the circulation of
the involved toes which had been observed after frostbite.

. bt )
&—-r’
hids ] '..'v' TR T e

Shortly after injury these digits showed excessive vaso-
constrictor tone whizh was mdified in the case of the
severest injuries by what appearsd to be cutaneous dener-
.ot ntion of the involved pert. '

Skin te:;ara.ure measurenenta alom were not capablo of
defining the post-frostbito syndroms but vhen emplo:ed
along with other clinical observations usiat in the eluci-

- & ¢ )
St dation of the pathophysiology of this condition..
) 32
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M. %he Ascorbic Acld Status of lorral Soldiers and Frost-
bite Casualties, Eorea, 1951-52 (See Section XII}) K -

Serunm ascorbic acid Jeterminations were made on 228 frost-
bite casualties and 1,668 normal combat soldiers. S
. . Frostbite eamuﬂ.ics who subsisted solely on combaf. r#ions
ingested approximately one-half to one-third of the eﬂéries
nornally required for satisfactory nulrition and pg;'roinance i
in the cold. The disczarding of tha.'cot!'ee ard cocoa powders
in the packaged combat ration which contain most of f-hc_dai];
supply of ascorbie acid recessarily reduced the viunin C.in-
‘ take to a low level. A . SR .
The hospital diet (Osa'ka Arcy Hospital) maintained or
improved s].ighti_ly the initial vitamin C concentrati}:n oi‘ the
blood (but not of the urire) of frosthite casualties, -‘l'hero-
;Iaa a linear relatiorship in frostbite cases between ,tho

initial concentration of sermm ascorbic acid and the number

of days of daily sup.;ﬂ.'c:zntat.ion of 250 mgm. of vitamin C to . -

saturate the serum with ucorﬁlé acid, K Among. 95 i‘ro,stbitc

gt ARt s o

! Co patients, 76 required froa 450 to 4,000 1gm, of ascorbic

acid, over a period of 1.8 to 16 daya, to achieve serum satu- A

i
r

-
-'. -".

P

‘ ration. The utilization of ascorbic acid oy the frostbite

Rt oty

casually was high.

The vitamin C concentration of sterile vesicular ﬂuid
was directly related to the anounts of vitamin C found in
the blood sera. . . . :
- Low blood serun ascorbic acid concentrations were more fre-

quently fownd among paticnts with severe frostbite (third and

<
< -

¢ . -
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' S i _ "~ four.h dogmi. P'i.ﬂ.y porcen.t of the 1,698 healthy United
S B . - States soldiers stationed in the Far East exhibited serma
. . ' ‘ . ascorbic acid levels which averaged 0.5 mgn. per 100 ec, - )
. : o . This value was considered to be low,
. | M. Cold Hemagelutination Study, Xorea, 1951-52 (Ses Section IIII)
‘ : Standardization of the cold hemagglutinin test was essential
) B in the investigation dealing with froatbite sinca contluslions ’
wore based cn a statistical cowparisom ef the titers of sev- ‘ ' "

orsl populations of soldiers.
A stady to doterndng the 2ause or effect relaticnship of
¢ eold hm‘nagiutimtinn to frosttite was made by toupa ing sev-
e eral d:utcr;nt populations of fros*bite patients and conf.rul
.+ subjects, o | ' ' ‘
‘ ‘Ma study indicated that there ws & high incidence >f
cold 'I.\emaggluunins in normal soldiers. The factor of great-.
uf. importance for eliciting this hi;h incidence wzs belleved :
to be dus to the careful control of the reading tempsrature.
A racial difference in cold hemcgglutinating tendencies was Y
found. The United States Negroes had significantly higher

utgrs than Whites. The Mongolian race had much higher titers
than efther Wnile or Negro. ) .
Brisf repested coldrexp'osureq of post-frostbite patients had \
s . apbreciabla effect oﬁ their existing cold hemagglutinin
’ubm._v S ,‘ : o
RN . . Ko relationship was demonstrated between the cold hemagglu-

tinin titers and the anatomical site of frcstbite injury.

lo s.gniflcant correlation was found between titers ad
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maximm degree of frostbite among White paticats. The

_ titers for Segroes with third and fourth degree frostbite

were significantly kigher than cases with second degree.
There was no evidence of an alteration of titer distinetly

" attributable to frestbite itzelf. This evidence was derived

from statistics which showsd no significant alteration in
gerial titers over a period of 6 weeks post-frostbite.
~ Thers was no detectable correlation between cold hermagglu-
tinin titer ard nirfzum temperature during exposure, average
vindchm during expesure or duration of exposure, Likewise
correlationrs betwmen titers of patients with third degrees
Lrostbite and minitie tecperaturs during exposure oo duration
of exposure were mof significant. 7This lack of significant
positive correlatioms for the above factors indica'ted that
cold hemagglutination was rot of afgnificart irportance in
the pathogenesis of frostbite,
Certain ponior: of the cortrol group were rot homogencous
. ‘.hc_raby 1liniting the validity of sene corparisons made with
the frostbite patiests. Analyses indicated that climatie
enviromaent might Bave a significant modifying affect on cold
herarglutinin titers, A theory was proposed that when an
irdividual is expossd to cold we:oil or rqr weeks or ronths a
sduction in titer occurs as a result of an increased .rau‘
of Jestruction of eold wislutinin. The corparisons between
titers of control subjects from Korea, United States and

jiawnll were coxpatible with such a '-heorj in that those

enming fro= warner zlimatea had Ligher titers, Coﬁparlsona
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between cold beaa;g,luunin uun.m&mm climatic regions
failed to show significant differences, indicating that if
such diffarences had existed there was no permanent alteralion
by past enviromment. The cold hemagplutinin titers arong
those groups which were most Mcnem from the atandpoint
of recent environmental conditions were normally distributed.
Distributions were not normal when recent heterogeneous emvi-
rormontal conditions existed. h

fiigher titers were more often found among the frostbite '
group. When, however, the control and frostbi'te groups were
adjust.d for type of Korean environment from which they caze
the titer differences were not inmpressive, N

One night postulate that only the few individuals havirg

“titers of 1:4 or less had resistan-e to frostbite as sugzested
by & trend of low incidence of such low titers anong cold
injured pauehts.

Studies indicated that potent ®rormal® cold hemagglutinins
had narrov therral azplitudes. The rewarming thermal anplt;
tudes were, however, higher than the cooling amplitides.

This disparity in cold bemmlutination was discussed with
rcspect to the Maming phase of frostbite, i.e. the advisa-
- biuty of rapid mandm'.

In this study the degree of cold hemgclutimuon had no

e

practical value in the elnssincauon or prognosis of the frost.

biu. It s aowtm if cold hemazclutinin tests could be used
as a acreeninc procedure for datecunc hﬂividua.ls who right
be susceptible I.o injury by cold.
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0. The Significance of Sickling Trait in Negro Prostbite - .

B RV O X 27 3

Casualties (See Section XIV) .
The incidence of sickling traits m 179 Uegro frostbite .t
patients did not differ significantly from the expected i-
incidence in an average United States Kegro population. .
There was no relatiorship batween the sickling trait and :
:.
h

1 © ' - severity of frostbite among the tk;r;s patients, The heal-
ing of third degree frostbite lesions was not influenced by
the presence of a siciling trait in the patient. lo relatien- .

s
J '

il ' ( " ship between cold hemaluiinin titers and sickling trait was
established.
o | . P. Protein Studies on Frostbite Patients (Ses Section XV) E
. A sern protein study-was conducted on 262 patients with ':.:'
. frostbite. 7The serm protein fractions of all frastbite E::.
-~ b . V casualties were vithin porsal Linits. The semm protein | N
o » ' . level of Negro frostbile patients was significantly higher "_:'
‘ "than that of White patients. The fourth degree frostbite e
) patients had significantly lover albunin and higher alpha
-

£‘ ) and garma globulin levels than the less severely frostbitten

-,“

B [
. l't». -

’ patients. The reason for this variation remains obscure,

» .

The sera of frostbite patients with a low normal protein

o
K

value had correspondingly low ascorbie acid levols., The

o total protein content of the vesicle fluid from secord and
third degree froatbibc was generally lower than that of the

L T

" eorresponding blood ‘serun.

- .'- .'-

V. DISCssION

: : ~ A. Preventive Aspects

it ‘..1“'...’-_...‘._.,_'.‘.,

>

-y a-,
v ar  ——

,- l' ./' o, 0 L@ s L W - . - PO
DI G PO U VeSO, SO AVENCY, YO VO .:\:‘.v-‘.-'f ) f~.\'\’ SASASAN Rt --’- ~.‘-. ASKSER
DA NN -, AR RN
' *
.



A

R A SN EL Tar SRR I I S L SR TR Sk il £ ]

LI T L A
o AT N

W A - o
o - .,
- N N
b v f .
. S . g
- et L2 3
T .., o
L ‘. M
- . .

Troops must be taught that COLD and IMMOBTLIZATION are the .
two prinary causative factors in uu production of cold in-

" Suries, i.e. to frostbite. )
1s Ueather ’ . ..

' Fan has po contra ever weather conditions but famdli-
arity with ssteorolngic }luem&m can lead to a mininiza-
tion of cold weather effects on the soldier during the
active phases of cochat. m“un.cxper!cnco gained
folloving the installation of weather stations in conbat
units in Korea during the winter of 1951-52 it is believed
that weather inforration and o'hplo‘vuthtr predictions | .
can be applied in tbn‘ plarning of tactical operations with
regard to type-of clothing to be vax-n; extra items of gear
to be carried and fixirg the duration of the given nission.

A1l soldiers and particu;ai-n the unit cermanders of
platoons, cocpanies, battalions and reginents should be
fariliar with utilization of s!nple.mhonlosicd princi-
ples such as huridity (Dew Point), rinimm temperature, .
¥irdchill and growd surface condition, -
Somb existing woath;r conditions will require shorterning of :

s
St

o

the exposure timo of soldiers engaged in arbush patrols, outpost

guard, general mrd or cotor covements in open vehicles dcspif.o ; . s
the adequacy of furn.ished clothing and equipael-:t and the pur- .

pose of au;h gear.  This ean rx:equnu,y be antlcipated by aun

appralsal of the existing weather conditions and the prediction

"<, for the ensuirg .u-hcurkpcrio_d: _If a rotor movement, in ° L .
o T < - >«:‘ . {f'i s ool N . K o B s ¢ e F R
¢ ° azblent terperature below 25° P., vequires more than one hour ‘ :
: N O - ¢ ’ S Y
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- it should be the convoy cosmanderts reaponsibiliiy to dis-

- 41‘*‘
N
.

mount all troope hourly for § to 10-mirate pericds of physical

e sctivity. When asblent temperatures below 0% P. exist the j e
f. ’ troops should be dismounted every 30 minutes. 'The & saounted . "
: activity should be vigorous enough to profuce sdequate Te- - A ! £
. sarning yet short of causing excessive 'swoatinxs. Inrc\mury t
' 1951, a nonstop &-hour open motor movement of one uftauoa rEs-‘
: 3 when the arbient tecperaturs was 10° P, resulted in 110 cases
. of frostbite. R S v
Fros®bite is lapendent not only upon a low anblent terpera~ ]

e

* ture but also upon the condition of the ground surface. The :
decision for wearing the various types of boolges:. namsiy, v E:.
lsather conbat boots, as oppos@ to shoepacs or insulated : : ‘::\
rubber boots should be predicated not only upon the prevalling - I
woather and ground conditions, but also upon anticipated and :

by predictable weather. If one unit cormander in Kovember 1951 i

had nade the correct cath;au of potential weather and ground ) '.

' * S | surface conditions, he would rot have subjected hs troope F
squipped in leather combat boots to falling temperatures and e

' wet ground surface conditions. His unit had heen issued -

" shoepacs which were left in the reserve area in the rcglmnt.‘al’ ‘ :_'

supply train, This nisjt‘dgmnt plus & similar one in another ' ;'

unit contributed one-third of the total number of frostbite ] "‘"

cases In 1951-52, o . .

2. Imobilization
Irrobilization of the soldier is a :uijf)r factor that can

.'I—".
. v

f RETY

v
Pate’e"
"."'.l'
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often be altered by the unit commander. Imobilization
occurs vhen the soldier is pinned down by enexy fire,
placed on interior guard duty, assigned to an outpost
guard position, sent on ambush patrel or placed in a
motor movement. A-oldiorhinobmudmiuh
unable to move about freely dus to s situstion beyond
his i.-aedinu control or through his own neglect such as
falling asleep while exposed to a.low mcnt tezperature,
The vast majority of frostbite cases occur during periods
of immobilization, Modification of izmobilizstion in s
low ambient temperature can be accouplished in two ways;
first, by aininizing iomobility (increasing pysical
activity) of the troops and second, by utilizing the proper
winter clothing, including foot and handgear. Novement
of troops on foot that will be followed by & pariod of
Lxrobilization due either to eney fire, guard duty or
axbush positioning will often require a ehlngo of socks
between the period of the march and the peried of Lmaodili-
sation in order to lengthen safely the exposure period.
This xust bo anticipated when planning the tactical opers-
tion giving consideration to the weather and ground sur-
raeg gorﬂittiom to be oneountered. - 1f there _phvh prin—-
eiples are 1ot uunzed the soldier may c;x!.or tbo'poriod
ot inaobD.iuuon wit h clothinc utmted wlth aweut. vhich
condm,ts heat rapidb am from the body The san- con-
:lhierauon lpplles to the soldier who v‘.n yade a streaa

- op po:sib],y brnk through ice durirg the opontion.
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3. Body Clothing
; A standard jumbar of layers of' clothing cannot be pre-
scribed for universal wear throughout ‘vlnur months,
Weather changes rapidly and unit cosmanders wast be
eon'atu\tly awvare of these variations so as h regulate
the body clothing, The basic recommendations from the
Quartermaster Corps relate only to a standard nuthar'
type uniform. These recommendations were mot intended
to exclude unit initiative in the selection of clothing
as weather changes occur. The decision to put on or

’ ’ : take off certaln items of clothing should not be army-
wide wiﬂ; respect to time, Flexibility must be pro-
vided for local conditions, Certain basic principles
regarding the layers of body clothing are frequently
ovorlooked or neglected. This includes the ventilation
of the body during physical acum},' cleanlinacs of

, ' . €lothirg to prevent loss of insulation and the avoidance

of constriction, such .as produced by snug titting‘ boots,

undervear, sweaters, jackets and trousers. This also
ircludes the securing of trouser legs be peans of rubber

bands or lacing the top of boots too tightly.
‘It is recommended that all soldiers within the reginmental
combat zone be equipped with the insulated ruhber combat

e -
., ,"-'
. RN

4 -_I 'l'. 3
Yy

.
» -
.
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i : boct, A1l other scldiers outside this zone of combat

..
LS
N 4
s

L should be lssued the shoepacs The proper fitting of boot-
gear, eapecially the insulated boot, is post Izportant,

. ' ' ° The responsibility for pré:pf.-r £3t should rest directly

41
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with the phtoonAmd cozpany commanders vho xust m-' e

individual "svappirg® after fssue of the bootgear. s o
Bophasis should be placed on the use of a single patr -
of wool cushion sole socks with ths insulated rubber boot. ' I
Ary other cocbinations of socks are constricting ts the .
fost. Mmme@imtiomofsukgeqrmmdt‘,. :
the shoepac. Twenty peréent of the cases of frostbite ;
during 1951-52 wore cochinations considoret ither to ho B :
constrictive (12%) or provided iradequate insulation (e2). o = i
Bxchange of sockgesr is sportant. with the insulated o .

rubber koot bacause ot increased sweating, mtenuon ef
aweat and & Yowered resistance to epidermophytosis..
ntmhgweaunginthb.bootdmmteontﬂbuntothiu .
loss of insulaticn, it nevertheless leads to the problem T

of paceration. FKacerstion as uséd here refers to t.hc

aortcning o{ the sols of the feot by the retained mat.

Trauna, produced by ua:lkirg to macerated tissues resulta

in a derudation or 1oss of skin from the sole of the foot. S
These denuded painful feet will require a period of 5 to
10 days hospitallzatien, i : - ,

During the winter of 195152, 30" of the Imtbltc cases
did rot have ;vaihble the extra components of sockgear

and insoles (for shoepacs enly) for the mquired daily
chang.. Analyses also Miuted that 332 of the fx-oat-
bite ca;.\w.luea did’ rot cor:ply with the directlns con—

sning o dauy exchan.ge of sockgea.r and 1nscles. These : O
errors occumd eespm nheively atatie tactical aitua- . LR

v
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tions without any disruptions of suppl;v and e-l;l
channels by enemy action. '
Present directives state that rokgear and hsqlci |
w11l be charged at least on~. daily, Occasions arise
when the soldier will have to wade through water or
take part in stremous physical activity vith excessive
sweating which will require exchange of these ih:n in
order to proserve the insulation and avold excessive loss
B ) of heat from the 'cxtremity.‘ These conditions may require
a change of insoles and ioch:e;r seyeral tlm'!thin a

day. Unit commanders in their planning of opsration
should take this fact into account and institute steps

.

in advance to provide an extra supply. 7
The coczanders of small units (platoons and companies)
. should not assume that a given tactieal simieﬁ wvill J
pnﬁnt the soldier froo replacing his wet suh andfor
insoles with dry ones, He should be able to foroa?o such
. events and direct the troops to carry this extra gear,
“ . Many of the casualties stated that they vere erdered by
their platoon leaders to strip themselves of all extra
gear prior to 8 particular combal activity, Uohsequentl_y
many of the soldiers‘discardod their extra pairs of socks
and/or irsoles believing that they wore following the
- order issued by the platoon leader. Subsequently during
the ensuing corbat operation wetting of the feet resulted

from either wading through streans or by excessive sweating

from vigorous physical activitye. Ott_'en during the operation

.y
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S7. :thess men were then positioned on an outpost guard or - :

in ambush patrol where imcbilization coupled Wdthwet ~ ~ o .}

Sy

* feot occurred. Such incidents usually resulted in a loss - '

of manpower by frostbite. Coe

There are no provisions for the lmediate replacecent |
of handgear which has becams wet, torn or lost duringa | i
tacticsl operation. nttm;gh extra inserts are often o SR
provided, no provisions have be.en made for the riplacesent

of the outer shells which frequently becocs wet. In R ® 9
addition, the operation of certain weapors and the execu~ R 'I

. tion of many procedures during a tactical operation, o
using the presently prescribed handgear necessitates -
renoval of this gear to perform the task, It is strongly
recommended that all soldiers undergo repeated super- |
vised periods of practice in handling their weapons while
wearing the complete mitten ensemdle. These piactiec e . ' , O
sessions should be conducted by the squad and platoon | I '
leaders throughout the winter whenever the taciical situa- , o
tion permits. It would be a major contribution if a wpe '
of handgear could be designed that would be irpervious to
roisture and yot parmit dexterity. Thess ;bovc statenents
are based upon many observations during two winter can-

€ .

paigns in Korea. One exazple 1s the inabllity of the BRCACRE
company aldran to ﬂppli dressings, tdninistermrphim R :_..‘-:-

or plasma withow recovirg his gloves. Other examples “ . ,I»::.":C:.'

. include inability to pull grenade pins, the unjaming o e ;fv-:::;:\-

© 7 of weapons and the manipulaticn of the sightirg mechanism ) R
.- . . . : < . ¢ \' D I

T
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. have had frostbite and/or trerchfoot. These individuals . ;_.}

“

of vari.ous weaponse l.acking handgear or the abuc : ’

recommended design, and in order to pment u- hss T
of handgear it 1s st.rongly recommended that un hand-

gear be secured to the indiddual by the use ota mck'

cord or sone other sinmilar device.

Soldiers at Special. Risk to Cold Injury .
The five gij;s of soldiers who conpri.;.ed the ;ﬁrity
of froc t.bi!.e casualties during the winter of 1951-52 weres
the fatigue group, the racial group, the cl.aauc ;roup.
the previous eold injured group and the negauvisue gxoﬁpQ
The fatigue grauphia comprised of soldiers who have been
in attive combat r;)r 30 days or more without.rest and are
in a state of physical and mental exhaustion. The racial
group 1s comprised of }!egmezi who are at six tines greater
risk for frostbite than the Whites. The climti: graup is
made up of soldiers who ortgimte froo and han spent most
of tnheir life in the w.mr regions of the United States
{mean ninimm temperature for January above o200 ).
previous cold injured group is cémprised §t sold.iers who

are two times at risk to further cold injury than m
soldiers who have nuver been :lnjured by cold. The regativ-
istic group is made up of soldiers who have constellations v
of personality traits that can be classified as ;mzuriiy
reactions. The negativuti'c trail refers zo the tendency

to opposa by thought or action any effort t.o innuence

one's behavior. . : .(
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i Squad, platoon and conpa.x\y commanders should be cognizant '
i ' of the eharacurhucs of each group so that during pbriods i
‘ of cold weather they can give greater personal attention
' to the _omploglmt of p;'eventive measures to these part}cnlar
. _ soldiers within their unit,. = - B ‘
: ; . oo " In the first pericd of coﬁ weather inscruction I‘rencﬁ-
; " -foot and Frostbite should be clearly defined in lay terns
"f' L ) for the soldier. A brief general description of each -
| " elinieal entity should be given. - ) ‘ ‘ ) :
. ? . ‘Many frostbitten soldiers this past winter stated, "I
e didn't realize frastbite was so serious, I could have been
,  oore caretal®. . . | BRI
) ( . Soldiers gust .be made to ncocnii'e frostbite as-a ud@
’ .. o L " injury. This may best be doue by c* ~3sing the fﬁﬁm:
-3 U - +x) FProstdite is more than a pere "nipping™ by cold.
, 3 ‘ . b) To ircur a severe frostbite I i3 not necessary to
g . ., have a solid freeze of the foot or hand.
] . ¢) Frostbite will requ.i';e a long period of hospitali- .
zatisn. Long periods of c'onﬁnement. to bed, no .
pass privileges and ro smoking untii discharged
are undesirable features of this hospitalization. . ) .
: o . - -d) The damage cauced by frostbite can result in loss . i ) ,i ot \
S " - ofallorpartofafotorhad, . " ":
_ : ‘ e) Frostbite will cause the injured part to be extremely ‘ ::E::.::' .
: : R . * . gensitive to cold for rany ‘yoars; During cold - ‘ 8
-t : -( N S o o c yeat.hcr the romrly fro:-'.tl;ittcc;\ ;:artwillbe ‘:t'.»:'i.dC o T “ ': N
i; . 46




L . D ——— .. :*Mwb*mgw*“ﬁ

Y

S o adpnintul ' ’ I
’ . " The individual soldier should be tasght, that even during | P
F

periods of imobilization he can carry on physical activity

or rovenent without exposing hha...elf to the encey, ums

. E preventing cold injury to a crcat extent. The individual L é
. zhould begin his mvcmnw long bcfore the appearanu of ; . “;
tte warring signs of cold irjury, namely, nurbness md/or :: N

. _ the sensag-on of cold, In order to ir,st;re that the irdi- ‘A, .

R ’ ﬁdual is carrying on .physic;n roverent it should be the ;‘
| . N responsibility of the squad and plat.oot\ leaders to check f
s . o © frequently on the individuals when they are stationed on S f
outpost duty, guard duty, riding a vehicle or any sther o ¢

occasion when tactfcally poszible.
6. Cotmard Responsibility 5 ' S, .
. The chairn of cormnd for the preven’ ion of cold ix\iuries ‘

. . slnt;ld worl: in both directions so that errorz in :mppl,, -

. rotation of per:sorﬁiel or alterations in tzctica® operations . '-

. . - reported by the small unit cormardet can> receive the » o
.:! : * procpt atiertion of the higher echelons for correctisns. - ;. .:_

fo . depeated indoctrination of soldiers in the principles of
prevention of cold weather injuries is mandatorz. me
rcsponzihih‘" for this indoctriration rmst .e dclegaied

to the squal, platoon and conipary cormanders. The Indoe-
trination of their troops should be ins ‘.it.utu! long bcfore
the .onset of cold weather and not after the first cates of .~
sold lnjur; ocaur.

A1l coctat units of campany size or larger should have a



-

Cold Injury Control Officez. It should be his duty to
procote the training for cold weather operations, ldvia'o
unit comc: wlers on errcrs in supply and utilization of
personnel in tactical operations. He should investigate
thise cau;ative nctors‘ in each case of cold injury within
his unit, ' . '
It is mandatory that the squad leader wxamine the feet
g ) of his men dailly. The medical corpsmen assigned to the .

platoon must inspect the feet of the platoon members at

least three times a wesk, During each inspection partic-

tar attention should be pa'd to the conbinatien of sock-

gear be -, worn, the cleanliness of sockgear, .tho sizing

of the bootgear, the cleanliness of the feet and evidence

' of areas of constriction on the tips of thot.oos and aloné

the side of the great toe, as well as at the ankle and

lower calf levels. Unit cosmanders should not be satisfled

with merely issuin.; the order to squad leaders to inspect

the feet daily but should call upon such squad and section

la‘aders for a reﬁort. of their inspection. This can be |

verbal to simplify the procedure. Similarly, the demand

for such reports can be carried upward through the command

to the regimental level is a check on the exescution of

suéh orders which is important to the prevphtion of celd

injury. In this fashion, deficits in supply, lack of

understanding of eaﬂier orders and other correctible

¢

.. . conditlions can coms to the attention of the cormund.

< - . ‘ < The unit comander who runs his c:.s;s "urderground® -

3
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' .'1 in order to preserve or present a good record is pot -
'.; i g conserving manpowers Once a soldier has incurred a.

a . bona fide cold injury he should pronptly be evacuated. .
; " Retention of this individual within the unit may upon

' subsequent re-exposure to cold develop ar even mere :

LTSN Y
-

serious degrees of injury. It 13 & well established

]
.

fact that individuals with a 3{1d %o moderate degree of

Lo YO

frostbite .are more susceptible to cold than the uninjured

i I ‘ individwal. The already injured soldier is a distinet
i . 1sab{1ity to his unit, in subsequent tactical operations
o ‘ * . during cold woather, ’

:' B. Clinical Features

:_ The earliest effects of cold were rot elucidated in this

st .dy. The principle rcason for this wus the delay of the
patient in reaching a cedical installation after being injured,

.
.-.

.

E.:E ’ Therefore, still lacking is the docuentation of the gross
.‘_ : tissue changes that take place lmmediutely after the rewarming
:!: ' of tha injured part and up to 24 hours after injury. Untid
J this information is obtained, recognition and proper classifi.

[
()

-..".'H -.:‘.. ."..'..‘. :

. e

cation of the injury remains inconsistents Yo knowledge was
g:dnéd on the question of amelioration of the severity of the
injury Ly nmecans of therapy prior to 4O hours a.tter‘injm-;.

0 lessening of the severity of injury Sy tl‘;empy after this

,".*.'» ] . . irterval wan noted,

.'g i Of necessity the elinical investigation of frostbite dealt
{

.!‘é with the later changese Tho studies presented evidencs of

:-:-'q ' i an abrormal vasomotor lability of ihe injured part. This

l.-l;

W
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; T . Lability indleated the sensitivity of the injured part to ;
] S | cold which peraioted for at least 180 days after njurye Ba- ' ]
- oxposm of injured extremities to cold produced varying |
3 ﬁ Lo ' - dcgroes of cyanosis and pain. Another late effect of eold
was panifested by an siteration in the zweat mechanisn of . » :

] v - : Sted ‘ ' .
i ' the injured extremity. Sweat activity for the first 30 days : |

IS SR L 4 B

-3

& . ) ‘ ' Wr injury was depressed and frem 60 to 120 days after
) _ . irjury wvas hyperactive. These f£indings supported the frequent ‘
3 ; C corplaint of excessive sweating by the post-frosibite patient. . ‘_
C. Treatoent and Disposition ‘ . -
The benefit of the routine management program fer froatbite ‘_ s :
as used during 1950-51 and 1951-52 is well documented. Striet .
5 . compliance with the program _15 a necessity which demands

..
-~

.
. e e .

TS T A e e A - S ® - @ s

= b ¢ ——

1 ' v discipline of the doctors, nurses, corpsmen and patfents.
' The progran s still haspered by the delay in institution

om & e .

el e

of first aid peasures m:»dlately after injur:. hamatizatim C
o oF re-exposure to cold of the already inju.red part results in . ’
" delayed healing. To prevent delay in .nstitutim of medical |

care better indoctrim {on of the infantrymen, aidaen and
unit surgeons in recognition ard manapement of frostbite is
necessary. .

v ' < Measures should be Instituted to accomplish rapii rewarming

v
e e

_ of cold hjured parts by exposure to temperatures of 70° %o
. o B . 80° P, Rewarming measures such as massage, exposure to an T e ) v
7 " open fire or bv walking should be discourageds “ -
T o : ’ 7 - - “No specific t.herapy was proven to bo «f benefit ln pronoung

% rapm healing of t.he l‘rostbit.ten us:ues or in dccreuirg ‘Lha
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? :
s veverity of the injury when treatment wad “inst.tuted on an N
"i . . average of LO hours afier $njurye ‘ -, l
: Tiw last phase in the managecent of a frosibite casnalty
' . 45 the Jisposition and future assigroent in the pilitary
- -, service, Decause of t:be jate chunges produces in thc peural
] ard vascular tissves VY frostbite and the Siereaved rensitivity
‘ . of the injured part to cold the following recommendations are
j 3 valet ' ' ‘
. 1. Corfirmed cases of froctbite chould be glven 3 profile
N of 13 or U-3 for  peried of 5 years froa tine of
Anjury. .
2. Duty assignment of fro:tbite casualiies should bs
soverred by: < |
Le B Lo preferential duly aszipownt w21l be '
. recessary for locales where the pean pinimn
terpsratures 2r¢ atove 25* 7.
- be The duty assigrment st assure ro prolorged
1 outside sxposure for locales where the rean
pinimum Semperatures are below 25* F.
¢ Lo persornel reprofiled Sc:auze of frostbite
| hould be assigred to lo:ales whers the ‘
ean minizmm terperature 13 below O° Fe
P (
4 ‘o
i .« 5¢ ¢
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APPEIDIX 1 ’

‘ ;
CODE SHEETS AID QUESTIONHAIRES
USED FOR THE STUDY OF FROSTBITE
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* APPEIDIX I

COLE SHEET FOR CULD LNJURY

LAZ:
14, aesEx: )

5. DIVISIONS:
0.

1.
2.

%o data

1st Cav. Div,
1st Marine Div.
203 Inf,. Div.
3rd Inf. Div.
72h Inf, Dive
24th Inf. Div.
25th Inf. Div.
¥isc. 8th Army Units
&5th Inf, Piv.
lbmh Inf. Dive

6. LECDENTS:

0.
1.
2.
3.
Je

o data
Qeginents of Divisions

11th Marine Res.

Support Undts of Division
2ritish Cooenwealth
Division

11, RAIX:

o.
1.
2.
3.
be
Se

o data |
Privctle
) 25

‘Corporal

Sergeart
Cozpany Grade Off.
7ield Grale Off.

12-13, STATE OF RESIENSE:

00.

Mo data

Seate 2o (]

Lie HESIDEIE:
1. aural

7. French Inf. Bu.
8. Ethiopian Exped. Forces
9, Greek Inf. Bn.
Te BATTALION:
0. o data
1.)
2.; Zattalions of Regiments
3.

he Egincer Bus. {aep)
%, Other separate Bas,

8'9. G:':

(LAST BIRTIDAY)
.o data

10. 2KRCE:

Q.
1.
2.
3.

Lo data
dhite
Jepgro

)Zq: irolian

-

3.

Susurban -
ity

-15. DAYS 1 KO:EA:

9.

1.
2.
?.
Yo
Se
6.
T
8.
Do

0 data

1-30

31-60

£1-90

41-120
R1.1%0
151-160
131-210
211-2,0

2,1 and cver

16. DAYS Iii CATAT:

0.
1.
2.

o data

0-15% .
15-30 -
31-45

w560

8175

76-90

91-195

106-120
121-135-
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7.

18,

19.

DAYS IN COMBAT WITHOUT
REST FRIOR T0 COLD INJURY:
0. lo data

9 AO-bh

PREVIOUS COLD INMJURY:
0. lo data

3. lome

2. PFrostbits

3. Trenchfoot

&« Chilblains

HISTORY OF PREVISOUS
ILLIESSES:

0. Lo data

1. Frequent Fevers
2. PMeusonis -

3. Jdaundice

Halaria
$. HRaynaud's Syrdrone
6+ Hematuria
7« Syphilis

" 8. Lone

-2,

HOLTH OF ILJURYs
0. Mo drtz

1le Hovember

2, Decenmber

3. January

bhe. Fedbrusry

S March

6. ‘pﬂl

DAY OF LWURY:
wc Yo data

to. of days [

HOUR OF OU:SET OF FUMBLESS: -

OQ tlo data

1. 0000 to 0259
2, 0300 to 0559
3. 0600 to 0859
he 0900 to 1159

5. 1200 to 1459

€. 1500 to 1759

< 7. -1800 to 2059

8. 2100 to 2359

25, RO# MAYY HOURS BEFORE FROST-

- S
. :
- o

.ﬂ
L.

LI
.2

- -

BITE DID YOU HAVE ANYTHLG 70

25, WHAT DID THAT MEAL COtSIST OF:

O. Yo data
l. < ration K3
2. -B ration >

3. Individual food packet

‘he Yative food .

‘S5« Yass than C Ration or
individusl food packet

27. WEICHT 1t KOREA (estimated by
individual)

{

0. o data

1. o change

2, 1-5 1b. less

3. 6-10 1b, less

he 11 or more 1lb, less
S« 1-5 1b, gain

6. 6-10 1b, 8‘1“

7 11 or more 1b, gain

28. FOOTGEAR:

0. lio data
1. Boois, ser.ice, cocdat, russet
2, Doots, service, combal, 2-
Y uckle -
< 3. ‘leather boots with overshoe
‘he Shoepac E
- ©5e. Bootz, coxbatl, rubver, insulated

BT TP Y S T P SN
ROACAC A A R A AR P AN
AL R S YR -\._'

s
e

s
B o H

-

by griatid M-
0 g apid,ne
. e,

st

o ha)

6. Doots, artie, felt : . D e
S 70 ) *%ts. r.uklak ) B - e : _..‘; 'o:.‘::
8. Service shoe N ’ ' o .:2.:,;
9. lo foolwsar e
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- 29, EX.2A FUONMEAR CATRIED BY 3. COULITION OF FeET AT THE
. LDIvISTL: oF INJUAY: . -
‘ . C. ~o a3 0. lio dsta -
1. Extra socks : 1. Dy
2. +ra socks ard insoles 2. Wet with sweat -
. Jo w0 XD socke and no insoles Jo et froz auddy grourd
Lo Ex:ra itsoles bub no extra socks e #ct froc relted snow
5, Exira vocks put o extra insoles 5, Wet fron wading in water
: . 30. AVEAAGS ZAnNE OF SOCKRS: 35e EADWEAR AT TINE OF ILJURY:
o 0 p L § 0. Lo data
3, Every day 1. Mitten, shell, trigger
2. Ewer; otker day . finger, compiete
- 3o Evely third day . 2. MKitten shell only
. L. Lwery fourth day 3. Fitter insert orly
5¢ Zvery cirth day 4o (love, shell, Jeather
R . 6. Evers sixth 1ay coriplete .
7. Lo sharge 5, Glowve, shell only
‘ 4. Glove, irsert only
.. 3i. AVELAT s OF IT50LES: . o gloves
Co o dita
1. Everr d27 3n. CONDITION OF HADS AT TRE
2. Ewesy other d27 oF iuJuar:
Jo Zvay whird dsy 0. o data
. Le Zwelv foursih lar 1. Dr7
5, ZIvey sifLh day 2. aet froe oweal
6. Zvery sixth day 3. Wet from waler
7. 00 applizacle 4e dou froz other 1liguids
: 32, Sw.RIAL LOT: AT TLNE OF ILUJURY: Al SOIDITION OF PATIEND:
0. .o i1t
1., Sosiks, wool, cushion sole
i e : - jo LR
- 2. Somic, weol, cushion sole 3o lnjurel, direztly respor-
. 2 pre ’ sible for frostbite
' 30 AIKT, wool, cki, 1 pre Le lujured, inlirecily re-
Yo owaus, Wool, uki, 2 pre sporsible for {rostbite
Ry SOSKT, wool, cki, 3 pT.
fe oocan, WOl, sushion sule
- and rocks wool 34
v, Lo swhs
2. Jozolmation other than item d
33 At SAT SIAGED WU FROOT- 3o in valilele
Litas e 4N eIl OF puildiig
e Lo aatd f, Jusser e
1, lae.n thAL ONC Any
2o 12 bups .
3, 2-3 days
e 3-.. -2.]}': .‘:
£e et . .
] ve wer 5 bus ;
} 55 ol k . .
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39. ACTIVITY AT TIME OF INJURY:
0. ¥o data
1. Sleeping
2. Llying, kneeling or sitting
with no movement .
3+ lying, kneeling or sitting
with 1ittle movesent .

&. Lying, kneeling or sitting

* with considerable movement

Se with no movenent

6. Min‘w with 1ittle povenent

7. Standing with consideradble
movement

8, Ualking with infrequent breaks

9s Walking with frequent breaks

AO. YMIK, TEMP, DURLG EXPOSURE;
X. Hore than rr
Yo 3230 P,
0. rFo data .
1. 24°-30° 7,
2‘ . 17.'23. ’o
3. 10'-16‘ 'o
he 3% to e r. R T
3 A to22p,
6 -11° to -5 P,
Te ~18° to -1 P,
8. -25° to -19° F,
9. Lless than -25° F,

4. AVERACE TEMP. DURING EXPUSURE:
X, lore than 37° 7.
Yo % to3 P,

- 0. Ilo data
l. %* o300 ¥,
2, 1toyer.
3. 10° to 15° P,
he *to9r.
S¢ ~4° o2 P,
6. -1¥to -5° »,
7e =18° to -12* P,
8. -25° to -19° F.
9. Lless than -25° P,

A

A A S A

42, AVER S WINDCHILL DURDMG =~ = . -.°

1825 to 1949
less than 700
Lo data

700 to 821 .
825 to %9
950 to 1074
1075 to 1199
1200 to 132
1325 to 1449
S50 to 1574
1575 to 1699
1700 to 1824

Ade MEATHER TYPE:
0

%o data

Clear to

Cloudy to overcast
Rowing srow, sand or dust
Foegy

drizzle

Raining

mﬂnnﬂerstm with rain or

Sleet or free rain
zing

A, GROUID SURFACE COMDITION:
data

Lo

Dry grourd
Wet ground
Muddy

Slushy
Snow 1ess than 2 inches
Snow 3} to S hes
Snow & to 8 inches
Snow 9 to 11 inches
Snow one fool or more

\!

LS. TERRAIL:

0.
1.
2,
3.
he

©

lo data
Flat
Valley
Hill
Mountain

©

“g ety

a "n‘\

¢

a
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. k6. DURATION OF ZXPOCURE: : 50. CITE OF 1tJoWwY: . . . _
0, Yo data - . . l. One hard enly - e
1. 0-4 Lours 2. One foot only i - S
2. :001’8 hours . 3. 5Loth hards
3. B8.1-)2 hours o ) de th feet
4e 12,136 houwrs - 7 - 5 One kand axd one foot
Se 16.1-20 hours -~ : 6. 3Both hands and both feet
6. 20.1-2 hours . 7o One hard, Loth feet
7. 2 days . .o 8. Ore foot, both hards
8. 3 days " 9. Other
. 9, Over 3 days ) ‘ ” :
. ’ 51, DXCAT OF DVOLVARET, ¢
W7. FETIODS USED 00 Ak FEET, 1NITiALs ’ -
C. o data : 0. o data ’ C I
1. Walki . . l. Firat - » » ;7
2, Fire 2. Sececond ) . )
3. ZRoom terperature : 3. Third _ :
exposure 4e Fourth ' .
4e Yot water coaks o . 5. l.C.C. . '
5. Xessage . 64 1.C.Co and munbness ,
) . ©e. Snow . 7. lone '
7. <old water soaks . .. -0
8, Other 52, SMTETARY OF 1ESIONS, FEET:
. . . O. o data )
L8, TIME STEL 3Y 202Ul 1, Same degree oa each foot o
0. o data 2., Different degree ca each : :
1, 3Before rewarzing . . : foot ..
2, 0-1 days afted rewrr=irg ) :
3. 2 days-after rewarming 53. SITE OF FAX. EJUTY F=2Ts
. ie 3 days after rewartiig x. IDiformation in lol. 54 ,
' 5. o Jays aftes rewrrmitg . . 0. Tlo data
6o 5 days after rewarzing 1. First toe
7« % days after rewarming. - 2. Secord toe
€. T7-14 days after rewammi:g 3. Fifth toe . ¢
9, LU4-21 days alter rewsrrming «e" First and zecond toes '
. . N © - 5. First and fifth toes -
49. TIIE EVACUATED: : © be First, secord and fifth ’
© 0. o data toes . i :
1. 3Befcre reauming 7e Flirst, zecomi and third A
2. 0-1 days ~fler rewars ig° - toes - i
3. 2 days after rewamsd g : 8. First, cecont, third and >
Le 3 days after rewnr—irg . fourth toes .
5. < days 1fter rews:mine 9. All toes
6. % days afiler »owerzing e
Te 6 days wlfler prewarzing. -
2. 7-l, dayc after rewarnicg Co.
Ge LW=21 days afler rewarzirg
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A > PO N
3 g N . .
P © 84. SITE OF MAX. INJURY, FEET 60. CLYMATIC NEGICM:
by ColrTs 0. lio data
! x. information in Co‘.l. 53 . 1. Regionl
AT 0. lo data 2, Ragion I1
. 1. Heel : 3. Rogicnm s
. 2 All toes M M'l he w@ v ')\-
) 3. One toe and heel . . S. RegioaV ° £
he Two or more toes ard - Co
o L heel £1. PIKAL DIAGIOSIS, HANDS:
' . S. Distal third 0. Lo data
., 6. Entire foot . 1. First
c. S ’ . 2. Secord
: 55, DECREE OF 1!IVOLVEMENT, HA'DS, 3. Thind J
: IIITIAL: he Fourth
N . ~ Qs lo data 5¢ Sone "
N 1., First ) A
Lo . . 2. Secord 82, GAIGRELE, mnmma B
' 3. Thid ’ *0, lio data
he Fourth 1. lone . T
; 5. Hone . 2, bry | - “
.f ST 3. et . . [
56, SNMETIY OF LESIOIS, HADS: c
0. lio data * 63-84. VESICLES DREED:
1. 3ame degree on each hand 00. llo data
2, Different degree on each .ofdays L}
hand, ) . ..
; SITE OF MAX. INJURY IF st " oo %
5 . 1 vAX. : ' e wo data
EAD: o fo. of days [
- ’ 0. lione ’
e ’ 1., One fingertip $8. RICHT FOOT, TISSUE 1OSS:
’ 2. Two fingertips X, One toe orly, indicate
3. More than two fingertips yo A1l toes only
' . he Dorsun of one finger ) 0. Lone
-~ . 5. Dorsum of %wo fingers 1. Great toe
6. Dorsunm of more than two 2, Secord toe
fingers 3. Thirxd toe
. ke Fourth toe
58, SITE OF MAX. IhJURY IF U'IFT 5, Fifth toe-
HAID: 6o 1st & 21d toes -
0, lone 7. Distal third
< 1, One fingertip 8. Heel :
2., Two fingertips 9, Entire foob
° 3, More than two tingertips .
e Dorsum of one finger “
s 5, Dorsun of two fingers ) ‘
¢ . &, Dorsum of mors than two “
fingers
£9, CHECK COLWICY
D -
58 - -

.
.:. ~ o \'1 o P

<t alibrv

ST U PSPPI SR CRvoRvesr e ¥ S SU SRS I e SRR L B T
- e ’
oo . -~ . . .
.

.
s
‘e
ce
O 1}
q
:
\
Y

1]
y -
PR SRSN
s b
— J
.-y
P .
o
i .-
IR
i
k4 ’
< .
*
.
.
T
.
i .
R
RS
7.~:T:~: > “
% \_'w:"'
OENEY
Ft "
i)
Sy
KOG
,.ﬁ', DY
! .
_.':.\:.-.'
-
'n'\-':' -4
I
a9




. . - . .
” .
A4 . - - .. A . "o
- - I ' - e
3 L. P - - ) -
Lt . . Lo, . : * . ' :
N 3 R i s !
, . ; N . P
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. . : N L e v
. i .. L .. ~
. . N -
N : - .
O , A . . .
X - - ‘ v i
. B - :

o 69- LEFT ¥00T, TISHiE 10332
-7 . Xo Ore toc omly, imdi
¥ All toes onl;.’
v - 0. lore .
- 1. Great toe

I‘ z.
. . '3.
to 4.
* ‘ 5.

- 6

. . 7.
' 8.
N . © 9,

-l'o .

L~

Xe
0.

. 1.

. 2.
2

4e

.

He-

; 1.
v . Xe
0.
3.
e

?.

A16HT BAD

Secord loe

“hind toc

fourth toc

Fifth Joe

15t & 2nd toes
Diszal third

Heel .. .
Sntire fool

Ore fi'u_,or orly, in
l.one

. ...zrb

Secomd firger

'.‘hird firger
Fourth finger
Fifth finger
11 firgers

185 #A'D, TISOE 1OGI:
Ore tix.(cr ordy, imdlcate

sone
Th »

. tirger
Toird finger
fovrth finger
Fifth firger

6o All firgers
; %24 TEADIEID:
Ce 10 dats .
1. Yeparin
‘2, Priscolilne
3. u'-”putxrtzc tlock
e in
5’
fe TrOrEXan
=, fecesthoniwl-
£, ATH-Tortisone -

T3-ik-

3, bl
Ao
t0., of dayc

e data

"\I ('"‘ '40.‘»'.

0.
1.
2.
3.

I’Q

5

a.
1.
. 2.

indicute

. 7. 7

DICrG3ITICON:

o d2ta -
Goreral duty
Linited duty

ieconditioning Center -

Limited duty

Decondilioning Center -

General duly
aq

FINAL DIAGIOSIS, FEET:

%o data
Firct
Secord
Third
Ffourth
T.Cle
ore -

=7 IUSTITUTED, EES.

AT ! REAARIG:

TP

to data
0-12
1,12
2,136
36.1-&8
60.1-72
.o-o-’B-o
v- 1_%
Hore shan 96.1
D:l.JE OF FREZ
oo dala
Dofinile
freeczing
Oly ice
Feotpear

21:.G:

eviderce of

or hanlgear

< frozen

o definite evidence
freesing

£0. CARD DESIGEATOR:

710% OF NOSPITALIZATICN:

—3

srystals on s

™

Vet
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BASIC QUARTERMASTER QUESTIOIMAIRE FOR COLD INJURY CASUALTIES

ASN

1. Mems and Rark of Casualty:
Organization: ] Duty:
2. Type of Cold Injury: Date Incurred:

3. Parts of the body 1nvo.1ved. (feet) (hands) (face) (ears)

ke Hature of oxposufe when injury occurred:

_(Geographical Location)
When feet are involved.

S. Type of footgear worn at time injury occurred. (combat boots) (shoepac)
Mas 1t Jaced too tightly? (Yes) (%o). Other circulation restrictions?
(Bo) (Yes) What? ' |

¢. Xind of socks worn: (cushion sole) (ski).: lumber of pair worn?______ -

7. ‘last tine socks were changed prier to injury? (___hours) (___days)

8. last time footgear was removed prior to injury? (__hours) {___days)

9. Ihmber of days since feet ﬁm washed {_____days) ' .

10, Did soldier carry a change of socks and insoles? (Yes) (Fo). 1r mr.;

were socks available to him by issue or sock exchange? (Yes) (Xo)

(Issuve) (Sock Exchange) ) .

11. What foot mhne or other preventive measures were taken? :

#hen Hands or Fac; is Involved
12, What type of handwear waz worn: (gloves) (mittens) (lione), Were wool
 inserts available, (Yes) (lo) ant being worn? (Yes) (tio)

N . < ,__ - c f .-

caopp et
SN,

+ "
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13. Type of headgear and face px;étcetion worn or used: {Pile

. -

cap) (Hood) (Muffler) (Cheek mask) .o
In ALl Cases

1. #as other clothing worn at the tims of ‘injury considered adecmaf.e?

(Yes) (o) If not, what was needed?

. .

KOTE: 1. Cross out 1napp11i:éble words and fiil in blarks. - - .
2, Submit one copy of each questionnaire to the Cold Injury
Research Team, 25th Evacuation Hospital, APO 301, U Amy,
through ths Div}sion Surgeon weekly.
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b . WEATHER DATA:
b . CLOTHISG WORN BY TUE ABOVE AT TIME OF THJURY

-:l - ’ - ’ ‘ ) = . ’ : sz

e o ——————— e

Y

. ey . . A . . .
.. B PERTENRY § . R

13

[y | - Co :
>~ | Co
ey

B SR

CLOTHILG LIST FOR COLD INJURY CASUALTIES
LAME: . RANK:

ORCAKIZATION: : : o
DATE OF IRJURY: ' '

Y . o . - —p

Undershirt, cotton, surmer, sleoveless , 00

Urdershirt, cotton, surmer, 3/ .:leevc, white

Urdershirt, wool, 507 cctton, 504 wood = - : .
Urdershirt, winter, ¥-1950 o ’ .
Drawers, cotton, short, OD -
Drawors, cotton, short, white

Drawers, wool, 503 cotton, 5073 wool

b1 Drawers, winter, 11-1950

Shirt, flanrel, olive drad, stand-up collar

. . Shirt, field, wool, olive green 10€ (shirt-ecoat)

-Trousers, field, vool serge, olive drab llo. 33, 18 oz.

Trousers, l‘iald, wool, olive green 108 '

Trousers, field, cotion, olive drab .
. Troasers, field, colton, M-1951

4 o Sweater, high-neck

Jacket, field, pile, olive drad

Jacket, fieid, ¥-1943

o ' ‘Liner, jacket, field, -1951

. Jacket, shell, field, M-1951
Hood, Jacket, field
Socks, wool, cushion sole -
Socks, wool, sid
Socks, wool, heavy, 0O
Socks, cotton, tan
Boots, service, cembat, composition solo
Boots, coubat, russet
Shoepac, 12-inch, M-194.
Bocts, combat, rubbor, insulated
‘ Overshoes, arctic, H-I%S
ﬁ - doots, mucluk ' i
ts5, arctic, felt
Socks, felt
Jacket, fleld, wool, 0D
Porcho, lightweight, 0D
Ovc:-coat, [arka type, with pile liner
Parra, field, cotton with pile Uner
vacket ard "‘rcu.,er.. HB8T
. Cap, field, cotton w/vi..or :
1 : ' Cap, field, pile : I C
. ' Other: .
PEMARKS

-

Qi REP. COLD 1LJURY TEAN
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PRE-EXPOSURE QUESTTONNLAIRE -

, RECORDER ?“:’ R 3

“E B (1) s ' (2) DATE OF £xan 2
__‘-.-_'{' , x ) (Last) (First) (kiddle) ;
3 ' | S (3) acz _ W mae: O] T ] i

), (5) woaane__ ;

Z . 3. Zest Area [ ] b Zepo Depo [ ] c. 22 R AMrfield [ ] ;

J (5) sma 0. _ (1) K __ (6 ms ______

- - (9) PIACS OF BIRTH (10)  DATS OF DIATH

. (11) OTEER PLACES LIV 1.0 POR AT LsasT o:;':: WILTEZ STASON: '

(12) TYPZ OF AREA LIYZD I3 FOR GREZATER PAIT OF LIFs:

a.. ity D b. Suburban [ l Ce Rurd.D

(13) CoLRE3T TRPERATURE 70 WHICH EXPOSID: o :
be Approx. Length of Time

Qe .‘.pp:'ox. Torpe °F.

ce Surirorment:  Indoors Mestly [ ] Outdoors Mostly [ )

- (14) CIVILIAY OCCUPATION
‘ (15) stoizne: Press [0 (I % (50 (0= 0 10 50415 (per day)
cicaxs [N 6] Loz T, (per day)
} clcAETEs [0 LJEIGE] GeEnw
(26) Toz4220 GEa1G: (Piuce) [0] (32 o) 5] COiE THAL 7] (per week)
(17) corez: (owps per Day) [0 O3 6] 2] (552 [€ERi2)
{18) B2 1:TAKE PIZR Wik, (Bottles) 13-4 [s-6117-e)lovEra]
(19) CRTAT IXPERIZCE:

Ao WL

(Packs per‘ day)

b. WHERE _

L -
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' (20) COLD IMJURY: (Prostbite, Chilblains, Trenchfoot, ote.) ™8

as Anatomical Sile i
be When Occurred ‘ €. Where Occurred __ __
4. -ktiﬂtyatﬂuot!ndm ‘

(21) COLD WEATHER TRAINING: (el

8. When b. Where
c. of  lecture d. Amount of
g?inings ’ E Instructions E:]
Demonstration -
Cold Weather Operetior{ ]

Ocber 3

(22) KIGEST SCHOOL CRADE COMPL SDs

'
(AGCT - Area 1II score)
Cogpany Punishment [
Surmary Court-Martial [}
Special Court-Martial [}
Ceneral Court-Martizd [

(23) INTELLIGENCE RATINC
(24) DISCIPLIMARY RECORD:

(25) DisEaSES; _ . © AGEs L

Malarias
Yellow Jaundics
) Unexplained Fever (Infectious Mononucleosis, etc.)
m@mu ) ,
. Hematuria (Red or Dark Urine) '

Raymu:ﬁa Diseuo’
: €4
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(26) FEET SKEAT |

(27) DO YOU CONSIDER YOURSELF RIGHT OR LEFT HANDED? A
(28) WHICH HAXD DO YOU USE 10 PULL TiE TRICGER? [R) [T}

(29) HISTORY OF ACCIDENTS (Any accident requiring medical attenticn
such as serious aprains broken bones, etc.)
(30) HOBRIES (Particularly outdoor Acuviuea such as camping, hunting,
fishing, ete.) »
OBSERVATIONS ON ALL PATIENTS
(1) COLD ACGLUTININ SAMPLE {10 cc.) TIMS TAKEM:.
TI'ER: : ARALYSTs DAL
(2) PERSOUAL HYCIEME (Based on Cleanliness .ud Keatness, pariicularly feet)
Exceurenr ) cooo [} ' roor [ 1
(3)  Boox TIFE gcromoerR (] EcTO-MESO MoRPE [
“wesomoret [)  MESo-E200 woRrPH [ poo-woret [
(4) HEICHT: (5) WEIGHT:
(6) PULSE RATE AT REST:
(7)  ORAL TEMPERATURE:
(8) SWEAT:
cRoss EXAM  LIGhT [ ] woosmtE [ mavr [
SKIN RESISTANCE: (Taken on Instep} | : ]
STARCH-IODINE TEST: :TUu il R | . ]
(9) 'Li00D FLOW: (Return of skin color after 10 sec. pressure on end of
great toe)
' secorps | ‘ ) ‘
REMARKS:
€s
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. ’ 7 3.
3. ECUCATIONAL 1EVEL:

" NUMEER:
UNITs

twt . P
B P

MES‘
"RACEs W B M DATE: .

INSTRUCTIONS: Encircle appropriate mumerals under each heading, er

write in perurent corments in spacos prodbd.

T AND ADJUS‘MEH‘X‘: R

-

- Well integrated and adjusted. ' pe T

lieurotic personality (not incapacitated by mtc-s).
Suggestive neuroais, ‘
Overt neurosis. (Specify category) e
Pathological persorality,

Latent or overt psychosis. S
Post-traumatic syndrome, organic buis. o T.
Behavior disorder. . -

RS

2. DNTELLICENCE (SEE ACCT RATIIG): L

0.
1.
2.

heo IISTORT OF ACCIDENTAL INJURIES:

0.
1.
2,
3.
h.
Se
6.

el a o .

Definitely superior. ' P
Average or above, -
Below average, not deficient, )
Definitely deficient (moron or below).

Yo data.

Grades 1-4, -

Crades 5"60

Grades 7-8.

Grades 9-11. :

High school graduate. ) e
Beyond high school. .

Ko dats. oL e
lione, ' s w7
1to3. '

'0 to 5-

6 to 7,

8 to 90

10 or more.

A
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.

- .
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6.

7.

8"

9.

EVIDENCE OF PREDISPOSITION TO THJVRT:

0. Yo data. .

1. Very little

2., Some indications. .

3. Strong trends. .
4o Clear-cut evidence.

SELP-INFLICTED COLD 11JURY:

0. Yo data.

1. Absolutely no indization.

2, Suggestive elements present.
3. Suspect possibility.

4o Definite indications.

5., Admission of intent.

REACTION TO STRESS:

0. No w.ta.

1. Very low threshold tolerance.

2. Low tolerance; avoidance of stress.
3. Moderate degree of tolerance.

L. Strong degree of tolerance. )
5. Very strong degree of tolerance.

PEASOZALITY COMPOIENTS: .

0. Mo data.

1. HMarkedly dependent. S

2. Readily accepts authority figures.

3. Passively agressive toward authority figures.
L. MNormal range of deperdency feelings. <
5, Strong parental ties.

&. Strong hostil'ty feelings toward others,

7. Strong hostility foelings toward seif.

8. YNormal range of hostility feelings.

9. Long-range pattern.of somatic preoccupation.
10, Essentially normal perronality patrern.

SENTENCE COMPLESION TEST FIMDING3:

A i

0. No data.
1. Dependency:

2, Fears:

3, Domirant drives:

B s

e

v
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; Ao Causes of cwn aggression: . S e
‘ : o - ' a
P ) : ' Y]

S. Beactions to failures : ' .

d . 6. Meactions to authority:

10, WWT RATINGS: ‘ : .
INSTRUCTIONS: Mark ratings exceeding T score of $4. Place a L
. appropriate mmeral (using 1 for highest nt.'mg)
after proper category. Then, underline uv cate-
1 _ ' gories below t score of 46. - . )

-

0. Nodata. -

r . . - 1.. -‘ -
S 2
: 3. % ! , '

11. TAT PACTORS (MARK 3 STRO'GEST TRENDS):

0.

1.

2.

. 3.
. '

Se
6.
7.

Pas
1,13
Ses : -
*Mas

Jo data.

Depression.
Dependency.

Bepressed aggression.

Aggression toward authority figures,

o
o

~p 5 o
If“f.ff

.

13
40,

s
)
o ty B’y %,
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. ' A Y=TEOROLOGICAL EVALUATION o }
£ _KOREA, 1951-52 , S R o '
: I. JINTRODUCTION B B : . I ' .
Weather obscrvations and mrene35 of the meteorclogical ec- . :
. ponants are necessary for such decisions as the wearing of suitable i
°  types of protective clothing, length of coubat missions, duration of .-~
Snactivity, requirements of sheltor and diet and the possible selection ' ;“s
o of cold-resistant indivifuals. Awareness of woather may contribute =
. paterially to the prevention of cold injury. Furthermore, to make
assessoents of the causative factors in frostbite such as inadequacy
of clothing and equipment, actirity of the individual soldier and his
resistance to cold, it is necessary to know the exact climatological
: conditions that existed during the period when cold injuries were

prevalent, Possessing a ccrplete documentation of meteorclogical
éqmﬂ tions in a ca'ld-weather combat zone such as acbient tecperatures,
: ‘ windchill (1), type of weather, condition of ground surface, humidity
and type of terrain one =ay deternine the physical limitation within <)
the sphere of activity. ThLase data might also be applied for future
predictions of incidence of cold weather casualties in combat areas
¢ H W, 're the e.xactb climatic corditions are lnown.
Wirdchill (Figure 1) is defined as the amount of heat that would .
. be lost in an hour from a square meter of bare skin surface wﬁich has
a normal temperature of 91.4° F. As a practical app].ication.it my be
noted that the sensation "3itterly Cold" indicated for -3° F. wi'h a o |
5 nph wird speed is also felt at 25° F. with a 25 sph wind. speed. The

3
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desicnated units of the windchill chart (Kge calt2hr.) do mt. mmaia |
quantitatively the heat withdrawn froe a clothed man (2). lbnever a IR BARE i
, . more recent report (3) has shown that the windchill values given i.n ‘
. 'Figure 1 are 15 tines greater than actually are lost fren a man dress-
& - ed in arctic eclothirg facing into the wind. B
: ‘ aecauac of the vast climatic differences that occur over ahort
' distmces in terrain as rugred as **-t of Korea it was decided that the
iy . collection of a complete series of envirornental data was required &% ~ -
each regimental command post (ge’nera‘liy within a few niles of actual
cu:bat).‘with anpp‘j.enenta.l data of temperature and surface conditions
*  fro each of the 3 battalion cozmand pests (usually within 1 uile of
the Yain iine of Resistanrce) in ths reginent. During the winter of
1951-52 weat.hef stations were estabiished in 22 regizents and €6 bat-
. t.nl,ons. Due to frequent movement of these units and rota.ion ot their

e

weather personnel only €03 of the weather stations su:nitted weather

‘ .
. . . : <
3 :

‘ data on any one day.*'- £l

S

L)

.’.' l‘.
& 8 0t

.
Nk

AT AT

The program, officially initiated 1, lovember 1951 by a coraand

i
R
i

- letter issued from Eighth Army Headquarters (Appendix I), was’concerned

noAy

-— o,

prirarily with the metecrological factors determining the rate of body
cooling (Appendix 1) These factors included temperature, wind, hunidity,
weather and condition of the earth's surface. All these climatological
corditions were recorded evcry three hours by each Unitea States regiment
‘ (Kp?enﬁ;t 1). Supple:eér;al data Qere collected every 6 hours {rom each:
infantry battalion (Appendix I). The total Lime required to obvain and
r2cord w 1th;r data was ™,0 man-ninutes™ per day at the recimental level

o aiit "3 man-zminates™ at the battalion level.
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Each reginment and battalion was provided with a weather kit by
the Cold Injury Tean (Apperdix ‘).. The kits included 513 the resessary
i;'.struacnts, wiuen_ixmtmctim ard forms needed for a regi.ner.t ard
1%.3. 3 batta.]ions. Personal) instructions were g‘iven to .t!:e appointed
weather personnel by the team Meteorologist, who toured the front, late

in the fall, or when new units arrived in Korea during the winter. 3e-

S

training was required occasionally due to the rotatio: ef key personnel,

111, ZECEPTION OF PROGRAM _

Even before the weather ol;servations. were initiatet it was
realized that the data gathered could be utilized by the regimental
staffs in order to increass operational efficiency an&grevcnt esld
injury. The application of weather dcta to military pr;blens was dis-
cussed with rembers of the regimental staffs and the zes vﬁo‘ had been
selected to make the weather qbservations. These applizations of -
weather data were formalized in an official Eighth Ar=s letter ea- .
t<iled “Application of Weather Data to Local Operatioral Problexs®
(:‘\ppendix I).. Also included with the letter was a widskill graph
ard psychrocetric tablesl which were used to determine the coclisg é:fe:t.
of the ambient tecperaturce and wind speed and the ensuing expected
rornirg terperature. In additiosn, an Air Weather Service report, "Kor-
ean Weather Throuchout the Year", was furnished each regiment in order
ts assist in local nperational plmm.

A cor.t:i:xuouu e:chang? of ietters and notes betweern the front-line
_wealler stations and the Frieun Cold Injury Center Xeph the progran
- a:';.ive. These i wr"h'mgcs of idca.. laid the prowdworx for an im-

proved deather .acnice for the arm A letter from the oeteoralogist | ‘
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RESTRICTE
of the Cold Injury Team maintained: "The state of the weather is as '

vital to the man in the bunker or tank as it is to the crew of an air-
;ntt. A3 the science of weather 1s further developed it is possible
%0 foresee special forecasts for operations as small as squad patrols
before which the men will be briefed on the weather and ground con-
ditions expected and the clothing and equipment required® (Appendix I).
One legimental Weather Officer, the S-2 of the Lith Infantry Regimert

ey
et

replied: ®emeweo we have all units of the regirert weather conscious,.
¥e received mmerous calls, souctimes numbering 20-25 daily” requesting
up-to-date weather information. We have publicized cur staticn In the
reginental newspaper, consequently we receive calls not enly from our
oun regiment, but from atiached units, adjacert units and at tizes
mits on division levele Fourthly, our battalioas kave set up indivi-
dual stations and are rmaintaining claborate weaiher charts showing
weather and tenperature since 1 December 1951, We have used the weather
mfomati;n gained for many purposes. Mainly we have used the infor-
mation for v .sovning purposes - patrels, raids, ambushes, ete. I would
like to recomm:nd that, in the event a weather study is conducted in -
1952-53, thermnmeters be furnistied in sufficient quantity to allow

company weather men to be appointed o naintain Lourly weather changes

in eacf: coopany locality‘. 1 belicve the additional cost would be over-
shadowed by the additionsl information galred ani the atditional interest
displayed® (Appendix.l). This same regiment at a later date submittod

a qualitative operational report on the effect of minimm temperatures

it had ciperienced durlng the winter montha of 1951-52 (Appcndix‘ 1).

“his report referred specifically to the use of mc]: for heating tents,
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”a.nd the oporation of motor Qchit;l-es lm flame throvors. °
Official forceasts for ground operations wore made daily from »
an Air Force ieather Center. For any locality with rugged terrain
it 17 dfficult to forecast weather when the exact conditions of the e
preceding 2, hours are not Known. Air Weather Sex-vica forecasters EINE
assisted by the tean neueo'mlogist arranged for a d ily transmission-
of weather observations from the front-line stations. This procedure
resulted in an increased accuracy or forecasts, especially that of l

expected minizun temperatures. . .
in Jaruary 1952 a group of Army enviromiental specialists

made an inspection in the Korean combat zone, This group recognized )

Athc accozplistments of the new Ay Weather Service. These Special-
ists agreed that deﬂnitiveAatcps s'hould be taken to kéep the pm‘grin
active after departurc of the Army Hedical #asearch Laboratory Celd
Injury Jesearch Teams The Prevent}vg Kedicine Section ot>the Offlice
of the Zighth irmy Surgeon requested weather data for ‘t.he warmer

’ months to be used in studics relating to hemorrhagie fover and insect-

) The Quartermaster Corps staff also-desired mather

As a result of these

borne diseases.
data in relation to the study of body arzor.
requests for weather data beyond the winter mnt.hs Sighth Arcy
General Staff decided to continus the progran with an interim assign-
zent of supervision to the Assistant Chief of 3taff, -2, and re-

) :pons’ibmty for operational control by the :Jight;h Army Signal Officer
( (Appendix i). A metcorologist frem the Signal Jorps wds placed in’

" charge of the operation on 15 Farch 1952 assuning rcSpomibmty frm ‘
"the Cold Injury Team. Pcnding zore detailed changes it was deeided L

to contxnr' tre uc:stl-er - opraa as previously outlined in this rv.port..
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All combat units and technical services were invited to contribute
their ideas and requirements in such a weathor progran. The re-
sprmses submitted included the following: 1) The Enginser staffs

had an interest in sudden rises in yiver stages; 2) The Chemical

Corps staffs desired Informetion about local valley winds; 3) The
infantry regimental staffs were interested in weather changes which
could effect combat operations, local traffic amd unit .clothi.ng
requirements; 4) The lesearch ard Development sections of the
various technical services and their field teams desired data
regarding field conditions under which equipment failures cccurred;
5) Pilots of smali Army planes desired more detailed weather in- )
formation relative to front-line locations.

The Mr Weather Service staff propesed the assigrment of
professional meteorologists to Arry, Corps, and possibly lower levels
in order to evaluate weather conditions in relation to ground oper-

-ations ard optimm vsage of military equipment,

One of the noe‘ gratifying rosults of the 1951-52 cold injury
rescarch project was the continuation and expansion of the weather
pregran irto a semi-perranent service for tho Zighth Army. Thus
envirormental data were utilized by the intelligence, operational
and technical personnel in addition to their original usage by
gedicil research personnel. '

IV. POTZTIAL APPLICATIONS OF WZATHER DATA

Applications to be discussed in the following section are

primarily concerned with eold injury resecarch. (Other applications
were indicated in the previous section.) Weather data were used by

the Cold Injury Teas to:
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‘ : 1) Determine the nathmticn relationship betueen mm. - . t.'_':
; . of frostbite and weather. (Given climatic ®normals® fer Suture o o i ;:
‘winter campaig\s one may be able to plan the mesa.q udiul ";‘"- : ' L-
logistic support.) g e e e T L R
2) Determine the limitations of cold weathor clotmng (Gtem kR
Pt '.‘\
and tolerance tine) tor various cold enviromem ' i
3) Attempt to elicit diffemces in ettectivemsa d eold B
weather training and unit discipline by conparing incidences of . g
! i ' ’ : : ',"I
- cold injury between similarly engaged units usirg climatic data o h:-‘
; : ) ‘ : ‘ o
: as a controlling factor. . SN ' g,:

&) Svaluate the innucnce of coabat activity on incideree
ot frostbite using cumtic Jata as a contronjng factore

5) Ascertain reasons for t}e differcnces in ineidence of
!rostbite betweer United ¢ statcs tmops und troopa of other nations,
aaam using climatic data as a eontroll...ng factors’ }

6) Zvaluate the influence of cnnafhie conditions on tic n-
ci.der.ce of frostdite for the winters of 1950-51 and 1951-52 in |
Korca and for future r;n-.:al winters in the sanc locale.

Thes: applications were i:.plcncntcd. by: 1) Case listorr 131
codc sheet e.-r.trie::;iz) eorrelations of daily cold injuries wita
“front-wide™ enviror=entui conditions; 3) corrvlations of average
mnf.hl:/ ervirormertal conditions for each ruginent with the ::u:thl;,-
regimental cold inj:xr;,_' ineidence; L) pi-cparatlén of monthly mps
”Jnowir.;; tle arcal distri!fniion of temperature along and scuth ?: the

~ lain Line of ?.gaistax;:ce for cozparisons with other United zati
troops; 5) a c&;pa:i;on of the 1951-52 uftnterI tc;pc:r'atures to tiose

© -
. P B . .
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encountered in the winter of 1950-51; and 6) an area comparison of .

: ~ the 1951-52 winter temperatures to the expected normal. The results O
i of these applications may be found in the Epidemiclogy Section of
. : the coubined Cold Injury Team reporte : , b
1 T Ao Case u.i.atory I3 Cole Sheets I ;-.:-_::
; y : . RN
] . . in order to evaluato cxpoaure tine of the scldier to ex- &*f
' o s

I

, trenc environmental conditions with respect to Als degree
‘ _ ‘ ‘ of injury, type of clothing and extert of physieal activ-
ity; a code sheet was prepared for each individual frost-

e
4

’ bite paticnt amd sclectad cortr1 subjects (Figure 2).
. Intries on the code sheet were made directly from the
respective regimental and battalion weather reports. For
255 of cold injuries occurring in separate or swpport
units, data froo the nearcst regimertal or battalion weather

s%ations or Air Force Two-}an ‘.ieatbg; Observing Teans
(located near corps headquarters);we:'e utilized. This

was necessary since the weather progran was not completely
orsanizgd prior to the first occurrence of cold lpjur/ on

23 Lovember 1951. . - ‘ ' 7..} b

The ninimm temperature during exposure was an average

3 of that reported by the regimental and battalion weather
statio-m. Mverage tcmperatn.re was the ncan of all tempera- : ,

turcs reported dur.m;; thc period of tix:x. that the Injury E.,

was incurred. for short periods of ciposure, O to 4 hours, ‘:{:‘:

‘the avcrage was gencrally the samwo as the aininn. (Wind- :\-\E:\:

chill was dcterminsd from tables using the avirage wind

o
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i 8. -1l te 897
S :. <18 to -12°0
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S . 19, AVERACE RIND OMILL DORING
E M EXPOSURE: .
4. 2. 1823 te 1989
S. ‘. Lass thea 700
8. . . We date
) T 1. 700 ge 024
s 2. 923 te %48
- 1 i,
3. DATTALION: $ 1700 te 1
.. 8. 1328 te 1449
7. 1450 te 1374
i 8. 1573 te 1889
"3 . 1700 1o 1026
2 W 3. SEATHER TYPL: - .
“ 9. Ne date ’ R .
4-3. DAY OF TNJUNY , . | 8::: te partly czudy
te sverces
00. Ne dete . . glnlzg snev, send or dust
Neo. of deys . 2‘3:;“ - . '
POUR - ain . /
s. mgs?'s“ or o . Thusdedeters with rals or beil - .
. 8. Sleet or freesing sein
8. N» dete . 9. Sses
1. 0000 te 0239 -
2. 8300 te 0559 ’ 12. ND SURFACE CONDITION: .
3. 0600 te 0839 e e dute . N
4. 0900 te 1159 : L. . te :
- 5. 1200 te 1459 ST ) Oy q!nnl .
€. 1500 te 1759 . R sound
. 7. 1800 ve 2053 v A _
. 3100 te 2339 . So:: .Ln then 21 inches
. . Saew 3 te §° inches ’
7. DURATION OF EXPOSURE. Gl R ot ed
0. Neo dats . ). Sace 9 te 11 ‘iaches -
1. 0+4 beuwrs . .9, Saes sne fest er sere . .
Bt o
- s 4 -re - H
4. 12.1-16 houre 1a 'm‘.
. 5. 18.1-20 heurs . Tieete
§. 20.1-2¢ bours -
- 1, 2 deys T . n"’
:: 3'::’; daye ! . 4. Neuntais

68, NIN. TD®. DURING EXFOSURC:

+28 te -13F .
Lese thes -25°F

IBM CODE SHEET COLUMNS INDICATING OR PERTINENT
. TO ENVIRONMENTAL CONDITIONS.
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" speed.and te:pcrature for the exposwe periods) i~
Iomtion relative to columns 8, 9, 10. 11, 12 and . 13 L
vas.obt.alned directl,y from the :emn and utta.uoa»
leteorological obscrvations (Appexﬂix I). The type of

v weather and ground surface condltiem as coded in ﬁgm 2

- ’ utﬂiudonl;themstsmnwxﬂitiaaencmtenda

. Y
¥

. T time of injurye

_ Daily Front-iide® Correlations o
] » . The rate (per thousand men in ecohat) of cold injury

alo?g the Kortan front varied significantly from day to

d&AMhM the winter, it was Influcnced by the ex-

P

" tent and t;po of activity, the equipment available (es-
) pecially bootgear), the training and experience of the
troops, etc. Probably the greatest single influencing ‘ g
factor was ths weather. This was m‘..i;:eable even before » .
analysis of the records. A sulden ircrease in daily

hospital admissions was an ercellent "nindcasti™ of cold
weather in the conbat zone. Greater occurrence of trﬁat—-
bite also could be expected on the first day of a eold
wave because of 1nadéquate preparatien for sudden drops
1n tampe.-ature. ’

Figr=2 3 shows the dailr variations, throughout the
winter, .. the average tompe.sturs. coldesd temperature
and average windchilli of the entire front. Daily vari-

. ations for the period of 15 llovember through 15 December

- 1951 were dess accurate because of a paucity of weather
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stations in opo‘raiim{." Yore data involving the oaun S
front werd” availsble after this time. Fortmatelymost = °

" of the earlier operating ‘stations were located abeut the
centor of the front and provided information which.cod
be eom‘si&ered representative of the average conditiom '

: across the Korean front. .'l'he tabulation of these datas,

showing the mmber Ar observations available, is given

I8 dppendix IT. . o

- ~ At 1o tine during the winter did the recorded frret-

’ ‘ line temperaturcs reach -20° F. (Figure 3). On 29 December
1951 and § Februnary 1952 temperatures of -17*am -18° P.
were abserved at the battalion level. Yoreover, ﬁse
temperatures were closely corroborated by rearby regl-
mental stations. The 2 days indicated abowve had the
coldest "front-wide™ averages (8" arB 9° F.) of any dur-

ing the winter. The temperature range for all regiments _ Y
Ki 4 ' o;x 29 Decenber 1951 and 5 February 1952 was 2°to 17° F.
and 4°to 12° 7. respectively, which was enough to vary N o Py
the incidence of frostbite across the front. iiowever, ‘
it is to be noted that such temperatures are no colder
than those averages fourd in liorth Dakota ard Mimmesota -
during January. . " . _
The maxirum mean windehill for tie winter (978 Kg.
: ¢a1/42/iir.) occurred on 26 i.ovember 1951. The average
. . ard ainimun tenperatu::c;s on this day were =0 lower than
those during ‘Jnnuary ard February 1952, Tnis extrv;'ﬁc' '

wandchill was accompan? by the greatest 2a:ly ineldence
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T Tomef cold injury cf thc season. ':'l‘icwover. the izpartmea

EEE . s ef factors such as ira:!emnte footgear, mumity of '
co:bat durr.tion ol apusnre, and degree of ix:x:obmty"

» ",. : ‘  4a t.his incidence of frostbite hnve becr. det:ur:imd 1n‘,:
B u,.muor.«.zpmmhn RO
3 o e caepammofnegxm
A A ‘ ' . Weather conditions at ar.y one :I.m varied eon..iderably

Wb AR

- alorg the Xorcan front. O 2§ December, one of tha co].dest oL

o

*j- _ ‘ days of the winte>, Lhe resin-mt.s verc exposed to twper— .

atures acéordir.g %o ibe atstributicn in “rable'l.‘ Vari-

gt 5

R . o ' , ati'r.s cn this dgy be‘.verz regi.nerts in the uemence ‘of
, eold irjury rJ.aht be mec.ed, provldir.z a11 other facbors
were constart In the Zpidemiology aecuon there wﬂl

appear a correlation between reci:'s:rta.l ..el:pera. ures ard
trostbite incidence for a ccrnparable bul longer period

in February,

v ¥

Y.
.

- ’ DB'.‘RIi‘TIOL OF ESSIMENTAL TRMPERATURES
G 29 DECZMDER 1951

I )
v
.
e e R et b BAM L aw b Nl .

AJ

pcrn.ure Yuzber of Repirents ‘ L

Mirinun ®Average :

- _ L‘P.) Te—serature | Temperature

’ 11 to 1 ’ L :
o : . : 6 to 10 . I3 . ‘

) 1t 5 3

K . - to O

;o T -9 Lo -5

4 . -UQ to —10

: -19 to -15

#7hrec of the 156 resizerts reporting ninimumr .

<" . temperature did rct Fave a sufficient nuzoer .
: of tep.:r... to 51v~ a daily average on this d2y. 7
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Variations between regimont.s became less pronounced when

RN
\

)
A

canparisons were made over longer periods ol: ‘time. [lactors
contritating to ‘tbc ecix:miation of tempera.tures betwsen

the regirments included clowdy weather (which prevents local
S . heating and co;ling by radiation), windinsss and inter- I N ’i'

charge of uonticu locations between regimants. : . ‘ "::.-.
A 2adulation of morthly a;nragea of envirormental data ' .
for the United States Infantry regiments is given in.Ap-
pendix 111, Infpmation derived from this sppendix wass *
1. The average Decesber temperature of the 11 regiments ‘ .

{27 days of weather data requireil) varied from 26* to
30* F. These tenperatures are cauparable to t;hose
fod during the coldest winter months in Central
Pennsylvania, Ohio, Indfana and mis. The t3:a
ﬁrteﬁnces between the regiments were about the same
as the January differences between Toledo and Columtus,
Ghio, Windchill averages rog the month of December
for these same 11 regiments ranged from 616 to 700 . ¢}
Eg.cal/M2/hr., a little cooler than the designation

: : ®Yery Cool® on the comfort scale, ?15\1:5 1; The wird-
chill at sore of the warmer stations was nearly as
great as that at the cclder stations. This factor in
part equalized the cooling effect of the weather 1in
different locales.

2. Ia January 1952 the mean nmonthly tewperatures for ]3

reyiments ranged from 18.4° to 23.8* F. Such temper-

atures are cormon during Jarua-y in Iowa, Northern

- RESTRICTED
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'A. In Harch 1952 the mean menthly temperatm'os for 15

mmm and llorbhorn Kew Yorlt. The lm tnpoutm
rooonlod by tho abcve rogi.nonts rengad from 2° -lb' !.
One regiment reported a windchill of 1018 x;.mﬁnr.
but. its weather station was 1ocat.ed on HiNl 60. abot
2000 ft. above a1 other stetions. A P

3. In Pebruary 1952 the mesn nonthly temperatures for I1-
regiments ranged from 21,2° to 23-0' Fo Windchdill ta'
this month ranged from a low of a7 Xg. umP/br.
the 15th Ixstantry Regiment located in Weste:n Iom h

79 for the 7th Marine Regiment stationed in !lshn RS

Korea. ' < ’ o . ,'-‘.

reginents ranged from 27.3* to 40.4° F. ‘nn avenp
\d.ndchul for t.his month among these ngmnts rlud

e T

from 4,59 tomxg.calm?/hr. S
Areal Distribution of Temperature ' N ”
Konthly maps are required in order to estimate temper-

-atures encountered by isélaied regiments and other United

Kations troops when weather data were not available. Ouly
locations for which data.were available for most of the

o

month were utilized in the construction of isotherms on tbcso

maps. Fortunately a number of the regiments occupled the

same locations one or more months affc;rdirg continucus data,

Cther regimenta in exéhangine, cormand puest locatiozxs_ in:*,ti-

_ated the gathering of data immediately thus pemitur.g tbe

cocibiration of data. Also avnﬂable were the data trul nvc
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: , . * Adr Weather Scrvice stations. :

. PFigure 4 shows the geographic locations far..uhich regi--
-mn‘.bal weather. data were avallable for on) or more months.
. The coc;rdimtes and elevations of these l-cations end the
A - wosther inforzation are incluled \n Appentix IV. Figures 5,

6, 7 ard 8 show the distribution af these data along -the

. . et

7
front. d

£ .

Figure 5, showing the geographic distribution of temper-

’ ature for Dece;::ber 1951, indicates that the coldest weather o {‘_)

: ‘ was encountered in the eastern 3.ector of Korea. However, |
the difference between the eastern and central sectors of

. the front line was not greit. Troops in the w)s‘zern sect;or,

whers the front extended scuthward, experienced warmer ' .
weather., The sharp tongue of cold air in tbo easier‘n sector
may be atiributed to the generaliy higher slevation of the

. t terrain. This was nol true for isclated high goints which

usually did not record the lowest tecperatures due to temper-

ature invercionss For exampls, Station 11, on top of Hill 604 -

R wee L

(miers), recordeﬁ a -2* F. for the lowest Jamary temper- o -
aturs as compared to -10° F. repoicted by pearvy si-tions o
which were in valleys 400 ncters velow.
. The modifying effect of the Yellow Sex, as it cooled ¢ - . ~
| the winter, caused the axis ‘of cold tezperature to cove

gradually westward across tie peninsula,
Ze Comparison of the Winters 1950-51 and 1951-52

The total number of cold injury casualties that occurred in

the winter of 1971-52 was lar less than that of 1950-51.
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" Factors responsible for the production of _trost,bit;e during
the two winters included the intensity and type of conbat,
pumber of troops engaged i;n cacbat, type of bootgear and cold .
weather clothing used, and differences in amblent temperaturs
to which the troops were exposed. Temperature differences de-

. perded upon the location of the combat troops in Korea and
the severity of the two winters. The picture is complicated
because of factors, other than v;-. ‘ther, mentioned above., In o,

cozparing the tempeiatures encountered by troops during the

two winters it was possidle in the Epideniology section to
speculate as to ths ixportance of the weather factor.

‘Climatic data at cozbat level were not avallable for the

1950-5) wirter., Terparatures encountered could be estimated
best by use of menthly terpsrature ancmalies available for . ) .
the few Alr Force stations in Scuthern Korea. These may be ‘ ‘

algebraically added to the nor=als. This appears to be a

reasonable procedure because the Yorean puninsula is small
in relation to the Sib:rian high pressure cell, the dominant
winter weather factor.

During Decerber 1950 most of the cold injuries wers in-

curred by United States troops while on a retrcgrade move-
rent from the Yalu River and the Chosin Reservoir area in
liorthern Koerea, Hormal average Cecerber temperatures in

these areas vary fron 5" to 26°* F. A narrow strip along "_: :;:-
the northeast coast averages 30% F, Other troopy wire en- -

gaged in combat at the Anju latitude in Western ard Contral -

Koree where the te-peratures avesage 15° to 20° F, Tepor-

pTey, N
'L
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atudves were sbout 2° F. caolder than normal in Scuthern

torea for this moril (Yuble 2).
TATLE 2

RREIV wivRs (* F.) FUR DZIEMUER 1950 ard 1952
AS ECCRDED BY AL WEATILIR SERVICE STATIONS L EGHEA |

RYCATE AT T T AL T
Sy Jreo | ef sy Jreo] ey vsy Teso] e
Shashen J 3] ——f2 b 2 b -3 - 138

N aas i

Rowgnees § IS --43n ) 22% --1 28 52 4 == bb

- Kimo 3 ) 25} .- 271 210 - 121 35] -

| Zes 3yl 3231 261 ~f19] 431 136
Suw. 1 3§ ~-J29 1 271 -1 21 0 ) -~137

Kunsan B --{3s ] 3214 --327 sl -~14al

Taesu 3132 3, | 23] 2125 | 80052

Puzan 53 ETE SON BN I S A A AN

# U~ Normal
Zy January 1951 the United Slales troops had reorganized
rezr the 37* L. latitude. Average monthly terperatures -:‘
thiz area are rerrally 20.' Lo 25* F. Temperztures &t Tiegu
s Pusan for this conth were considered rormal (Table 3)

] TACIE 3
. CcSRATURE (0 F.) PO JANUARY 1951 ard 1952

AVEIA'
AS DECCHIIL BY AIR W#FATIEER UZRVICE OSTATIONS LN KOREA

by Y
e LU

V) :_:.1 B

1

il

W o)

Ze Ferruary 1951 the Unlted Staten troop s kag o oved rormhie

Wl ot Geut 3T L0 g dacnitumdes Tomual e jeersoures
[ o] Rl o
=31 'CTED
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I
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* in this coubat zone average 25° to 30° F., with slightly
higher readiigs on the east coast. Februsry of 1951, as
1 ) PRI
fidicated in Table 4 was about 4 degrees {F.) warmer than .
. 1
normal. .
TAJLE &4 . Ve
AVERAGE. TEMPERATURE (® F.) FORl FEBRUARY 1951 A'D 1952 ., -
AS RECCPDED BY AIR WEATHER SERVICZ STATIONS Ili KOREA Lo
AVERAGE AVG, MINIMIH 1 AVG., VAXTEUH
L 1652 | %51 it 1524 15] ibr] 152 1961 | 1%}
Chunchon | 26§ --129 151 --J17 1 3¢] --1.40 .
Kancnung 301 --132 2 - {2l 26 ] -= §4H0 . _._’
Kizpo 26 —cd-- L8] = (-1 3§ —f--
Seonl 261 --129 20 ==120 331 --138
Swdun 27 -~ 129 19 --121 3l --1)
Kunsan 301 --133 251 --{126 361 -- 140 -
Taecu 321 151133 Zh ) 2912, LO { 4h 142 d
Pusan 361 42 137 224 3% 130 4y 3 49 Vid -
# 1l = Normal ) ‘
By March 1951 the Unitsd States troops had moved to ' R
positions north of Scoul and Kangrwrg. The numerous cities " “'":
. in this area have long term averages of 36° F. for the ronth :
of March. 1The lexzperatures for Tacgu were 5 degrees (F.) : '
abovw‘ norm:l while at Pusan they were norwal (Table 5). .
. TAZLE 5 o 1
U ( I ) Foil HARSH 1951 and 1952 . S
{ER 3EAVICET SCATIOLS Li KO2EA .
.",'4"-1 | ”"J[ n"'. l" ?_'UH
182 !ﬂl it '“Z i]_ 1.3
294 == 125 501 =12
A3} —= 152 4] =149
3| --]-- st b --1--
L 30 | _--129 Wi 1 =147
31y - 029 YR R
I R EEE ) [~ a7
158 4 2 3o 3225 LSS 83152
Prnzn 55 1 520142 § so ) 38 130 21 f3153
% 1 = Lorral
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As indicated previously, te‘:;veratures at combat level
for the winter of 1951-52 were obtained from weather re-
porting units organized by ths Army Medical Research Lab-
oratury Cold Injury Tears. Table 6 is :i summary of the
average nonthly tenperatures reportsd vy the various regi-
pents in cozdal. '

TABLE 6

DISTRIBUTION OF AVERAGE NONTIHLY 2:GIMEUTAL '1'&5’5?..%'2"[!335
Ii ROZZA Fuz JIE WINTD CF 1951-52

3 ‘ TR O SBETs
AVERAGE
':.-:m;.:.z';uns DCATER | JARUATY | FE2RUARY § MARCH
(. F.

13

to 18

19

to 21

22

to 24

25

to 27

LS N-To8 (g
-

28

v 30

to 33

H tu 36

to 39

mlojold

L0 to 42

TOTAL U= 192 l g2 | 194

# Data for 7 regiments incomplete
3 #% Data for 2 regimerts incomplete

8y couparing the rorral tergeratures plus anonmalies for
the 1?50-51 winter to those recorded at mci.-.xen:a; cocbat
levels during the 1551-52 wirter, the following r2y be
conci\ned:
1. December
Average ten;nr$£Wcs .c which coﬁba: traops in the
Ch~sin Reservoir area were exposed in 1950 were aboul
20 deprees {(F.) colder tha in 1951 and similarly about -
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12 degrees (F.) colder at the Anju engagements. Dif-
feresces in extrerce were ro doubl greater. The in- ’ .
fluence of weather or. the 1550-51 cold irjury rats was o
probably very camider:‘ible.
2. January
Temperatures ercourtered by troops in January 1951
were nrearly the sure 2s those encountered by troops -
scmewhat further 1.orth duriig the warmer Januvary 1952.
3. February ‘ .

“ne combirallion cf 2 colder :zo:th and more northerly

latitude resulted in exposure of the itroops during the
wirter 1951-52 tc tezzeratures which averaged 7 to 8 o

© deprces (F.) cclder than 1950-51.

4. Harch -,
Both winiers had temprratures that were 2 degrees (F.) oo
warrer than the rcrmal expecied for this month, but the . '

treops during the winter 1951-52 being located in a =ore
neriherly latitule were evposed to temperatures abeut 3 )
or 4 degroes (F.) cclder thu those during the winter i
14%30-51. icwever, cuch temperatures are orly occasion-
ally low enough %o result i frostbitle.
Fo tormaley of 1951-52 lorean Winler
Suecauses of Lhe lo4 iicsidernze of frostbile durirg the winter
nf 1981-52 the conparicon of the =anihly Lemperalure averages
with the remal amcrihl;s valuas attaired fron cbservativns for

1 10 year period wers mntes Theue data are given in Tables

2, 3, 4 ard §.  terperanere zooanllen, culalned froa these
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tables, are plotted on Figure 9.

. Figure 9 shows that thres of the four winter months were
warner than the expected average. Chunchen, the station
closest to the combat zone ard probably the nost represent-
ative of conditions in thut zone, showed very large positive
nn'o::ulie:x for Dececber ard Jamary. The difference was
ever niore prouounced for January, the coldest swonth of the
year, in the average minimum temperatures which was 16°
instead of 8* F. (Table ). It would appear that frostbite
could have been zore prevalent and more severe in 3 normal
winter if the tecperature aronalies had beer in the opposit'e
direction. Such a reversal of the tezperature anoralies
would have resulted in an average ririmun temperature well
below 0* F. irsteal of ;ha 10° o 15° F. tezperature en-
¢ourtered in 1951-52 (Ap, :ndix I11I).

Daily weather suwaries for cach United S:.a:.'es reginent
and its battalions have been prepared ard are available upon
request from the Aryy Medical Pesearch Laboratory, Fort Kiox,
Kentucky. Thess swrnaries inclvle the lewest rmaximum and
average temperature of the day, the average wird speed and
wirdehill, the extrece ard predoeninant type of weather, the
extreme and other typcs of surface corditions and the ele-

~vation of each weather station. ‘

V. SUI2ARY ANID CONCLUS.OLS

The procedures ard teshnijues for collection of weather Jata

from front-line positions in Korea were d-scribed. Tese data Included
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- three-hcurly terperatures, humidities, wind speeds (calculated wind-
. F. 3 . .
: ; chill), type of weather and growd surfuce conditicus for each United
L States regiment in Korea with supplemental siz-hourly weather data
: 3 from each of the 3 battalions {n each regiment. Potential uses of
4

tirese data in cold injury epidemiologmy were ocutlined and illustrated.
N Thers have been presented comperisors of temperatures which
occurred in the winters of 1950-51 and 1951-52. A further cozparison

was zade between the observed temperatures in the winter of 1951-52

wiih the expectiel ;ormals for the period. It was concluded that the

colder temperatures experienced in December 1950 could in part ac-

I

count for the greater inciderce of f:‘e:.t.‘ui‘zc in thal month as com-
pared to the ircidence in December 1951. lownver, Jameary and Feb-
ruary Lecperatures in 1951 and 1952 were not so dissimilar as &

account for the differences in inciderce of frostibite in the two

et s e oy

yearse Six:cé the winter of 1951-52 was rel::\'.ivcly warmer than nor-

mnl it is spreulatively preposed that chould the temperalure crenalies

b e pmaas

be reversed for another winter ard all factors, ircluding lecation of

the combat tone, remain the sanme an increase in cold injury could

CCuUre

The reception of the westher program by corbat units ard sub-

———

sequent usc by these units in their Joily cperations was discussed.
It was irdicatel that an expasded wmother service for the ground

forces would te of definite value.
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Breckinridge, J. R. a~d A. H. Woodecock. Effects of wind
on insulation of arctic footgear. EPS Report ilo. 164,
CJG, July 1950.

Cernal, J. E., ot al, Determiration of windchill on a
life-sized clothed ccpper man. Envirommental Protection

Branch, 0QiC, Jure 1952.
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‘ COLD INJURY STUDY
KOREA, 1951-52
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HEADQUARTERS Socarty nfwaroes i
_EICHTH UNITED STATES ARMY KOREA (EUSAX) !
Office of the Commanding General i
APO 301 .
AG 701 MDA 14 Novenber 1951 Co
SUBRJECT: Weather Observations for the Korean Cold Injury Study .
T0: See Distribution ‘ f
1. Effective 15 November 1951, or as soon thereafter as practi- : o
cable, esach infantry regiment and each infantry battalion in your o
corrmand will make daily meterological obssrvations as eutlined in fn- ' )
closures 1 thru S. i )
. 1
2. Instruments and forms required will be furnished direct to -

divisions concerned. Captain Norman Sissenwine, USAF, a meteorologist,
will visit corsands concerned at an early date and furnish technical
assistance.

3. Reports will be made daily from regizuents, and every 5 days !
from battalions on forms (Inclosures & and 5) and forwarded from di-
visions direct to the Ccomanding Officer, 25th Evacuaticn Hospital,
APO 201, (Attentfon: Cold Injury Research Tean). c

h. Reports ars exempt from reports control under the provisions )
of par Lr, AR 305-15. . .'.

BY COMMAND OF GENTRAL VAN FLEET:

e ——— e ——

§ Incls: {s He Frazfer
1 - Instructions to Bn Weather t) He FRAZIER
Obzorvers Maj. AGC
2 ~ Instructions to Regt Weather Asst. AG
Qbservers ' )

3 ~ Meterolegical Progran for
Koresn Cold Surgery Study

4 - Fora, Rest Dally Meterological
Obscrvations .

§ ~ Form, Pn Meterological Observations -

' DISTRIBUTION: , | :
C.G. lat Cav Div )
C.C. 2nd Inf Div
! C.G. Ird Inf Div
C.G. 7th Inf Div
C.G. 2Lth Inf Div
C.G. 25th Inl Div
C.G. lst tarine Div

INFORNATION TOs .
C.G. I, 1X and X Corpe gasﬁ::c-‘rzn
Serurty ivastse

‘ . 104
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HETEORULOGICAL PROGRAM
. for .
KOREAD: COLD ):JURY STVDY
(Winter 1951-52)

(Copy of lustructions issued to all weathsr station pefsomel)'-

Cold injury is genarally caused by excess heat losa from the en-
tire body. 7The body, atterpiing to conserve heat fer the vital imger
organs, constricts blood flow to the extremities (feet and hands) re-

sulting in t.heir cold injury.

Cold in,,ury may also be caused by exceus heat loss from a portion
e of the body, invariably an exirenity, even though the rorral heat bal-
) arze of the rest of the vody is maintained. This may cccur for the
fect at only moderate temperatures, about l‘rcez.&q,, following wetting,
or for the hards at extremely cold temperatures by chort period contact
with coll soaked metallic object.

Therefore, in studying cold injury, it s important to know the
ragritude of the faclora causing excess gereral and excess local heat
lozs. For excess gereral heat loss the most important reteorological
factors ars air temperalure ard wirdspeed. Theze may be combired into

. a =irgle juantitative expression of ccoling power such as Wind Chill
(wt:ich is the rate of heat loss from an uninsulated small cylinder
tavicg a 93° F. surface temperature), or converied tn equivalent calm
air temperatures Rain may also increase ge.Acrn coclitg, especially
if the soldler i3 without a raincoat, an' will Le important when en-
counsered with Lexperatures near or Lelow fruezligs Olher factors
asfesting general cooling, Lud not as directly anl rol so casily cb-
tained ard correlated, are solar radialien, outgoiry radiatien, and

h.j.dn.y.

For local coolirg the most important meteorological facter is tho
e of the prowrd. It may be described sinply by classifying the sure
as, dry, wet, slushy, ard snow of varicus depths. These data of
ace corditiors must be wsed in association with the alr temperature
/aluatc cases of lozal cooling. Corditicrns of local cooling af-
the hards are not outained Ly metesrolegical methods, but will
'ml; be available from case histories.

¢-

.y vy gty by L,
“ m 0‘ &
QO

.'ﬂ Lo (o

u Y

!!cteorolr;;lcal data usunlly available iz odlalred by the Alr
a=ather Uervice at Air Force Races often quite remole from the cozbalb
zene, the scwne of cold lnjuries. In rugeed terrain, ..uch as is en-
s terad Lo Korea, the rntoorolcbuq.l cl- rants may vary cousiderably .
cver ohort distaces. During the past winter tle coldest Au’ Forasr
Zuse terperature on r--co"J for Serea (arailable 2% the Pecdauarters

4 the Alr Meatler urvlw) wW1s u,)’ Fo A two-—2n obuervation tean
’..—. the support we2d ebiervel -13° F. Combat triops reported having

~3* F, but alejuate recends wore 12t maintaireds Thus

vxgericnced
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it is highly important to odtain a camplete set of netesrological data
as close to the scene of cold injury as is possible., These data will
also prove useful in evaluating the performance of all ccmbat equipment
in addition to ity primary usage for Cold Injury Studies.

The following two series of cbservations will be obtained:

Cold Injury Meteorological Observations - Repgimental

a. Jhere cbtained - At all Regimental Hsadquarters
{21 to 2 regiments anticipited)

b. Tirce of Observation - Every 3 rours (0300, 0600 - - - 24,00 1ST).

« (1) ¥orme of Regirent, its gsegraphic lo-
cation including elevation (Ccordinates
or reference to woll-known cities may
be vsed), ard type of terrain, i.se.,
flat valley, hill, mountain.

¢e Data Required
(1n duplicate)

(2) Exact time of observation.

(3) Dry buldb temmeraturs {in shade) about
four feot above ground,

(&) Yet Lulb temperature {obtain along with
dry bulb only when dry bulb is sbove
25° F.).

(5) Wird nileage at four feot (used to cca-
. pute the average speed btetween obser-
vations). .

{6) Weather typo:
a. clear to pautly elouly
. b, eloudy to overcase
¢. blowing snos, sand, or dust
d. foggy
e. drizzle
f. rainirg
g. thunderstom with rain or hail
h. sleet and/or frenzing rain or snow
i. snO\dn&

. (?7) Growd Surface Comditions:
a, dry
be wet
¢+ nuddy
d. slualy
e. snow, 2 inchas or less
£, snow, 3 to 5 inches
8. cnow, 6 to B inches
he zTuow, 9 to 11 inches
1. snow, 1 fool or more R
Y ST R
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d. 1lns‘ruents Required - (1) Sigral Corps ML-2, Psychroceter with
. wicks and iwo spare thermometers.

(2) signal Corps ¥1-20 anemozeter with a
pipe about six feet lorg for mounting.
This pipe will be driven into the ground Ve
about two feet. L
(3) Sigral Corps ML-7 Therroreiers (Arctic Lt
x-a.nge). . o
Cold Injur teoro“o,*ical Obgervations - Battalion
a. ‘here obtained - At all Battalion Hezdquarters (63 to 72 bat %.al.i.on
: : anticipated)
be Tizme of Ovservation - Every § hours {0600, 1200, 1800 and 2,00). ._:f‘
c. Data Required - (1) laze of Battalion, its geographical location ;'_:'::
ircluling elevation {coordinates or reference s
to well-kncwr. cities may be used), and type .
of terrain, i.e., flai, valley, hill, ooun- e
tain, ‘ . el
(2) Tize of Cbservation. '_';:‘:
(3) Temperature (in shade) about four feet adove ’_“
ground.
. ’ {4) Ground Surface Conditions: ,';‘.-';‘
a. dry R
be wet o
c. maddy
d, slushy -_' -
e. snow, 2 inches or less
£, anow, 3 Lo S inches .-
ge anow, 6 to B inches ‘
h. srow, 9 to 11 inches .
$o snow, 1 foot or nore -
de Instruments Required - Two pockel thormorelers wilh case. ) ,
[
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INSTRUCTIONS TO :
REGDMENTAL WEATHER OBSERVATIONS
INTRODUCTION:
Knowledga of envirommental conditions (weather and terrain) which H
you have teen directed to observe and record, is extremely inportant to
the future success of our fighting forces. Mern ard eguipment fall victim v
to envirommental extrenes, especially to cold, wird and wetness, By : ;"‘“““
kiiowing these extremes, relisbly and exactly, it is possible to do re- A
zearch which, in the future, will reduce or preverl such casualiies. ’
These data are extrenely important contributions to your fellow "...)
fighting sone Accuracy is important as erronccus data caun do more harm
than good. A conscientious attempt must be made to obtain all scheduled PR
observations. Ouly about 5 minutes every 3 hcurs, a total of 4O minutes e
4 a day, will be required. Scheduled time for these observations is given e
on the data sheets provided. T
HSTRIMNTS ALD USE:
Only three instraments are reguired, a thermozeter (Signal Corps
Model ML-7), a psychrezeter {Signal Corps Model ¥L-24), and an anemom- y
eter (Sigral Corpe licicl 11-80). These will be provided by the Korean ; w R
Cold Injury Field Hospital and must bs returned to that Cencer upon M
notification at the termiration of this operation. . ¢
: a. Thermoroter (2~7) - This i3 an ordinary thertomter with . ’
which you are, no doubt, familiar. It has a range of -9C* F to +90° F. R
The temperaturs can te read to the nearest degrae. Care must be taken -
to aliays use tha murus {-) cign for terporatures below zero. Temper- \ )
atures should be obtaired abeut 4 feet avove the grourd, in the shade Ce
(the tody ray be used for shade), and away fraa any object which is ’ -
eristting hent. The thermometer should Le whiried certly on the erd of ‘,
a 1l foot string in order Lo brirg it into cemplete equilibrium with the S
air, This is especially important if it has been recently removed from e
a heated cheliler. It riust be chielded from rain drops and snow flakes. e
be Poyehrometer (C2-2.) - This inctrument in u-ed to obtain both N
th olr Seperature ard hurddity.  The humidity recd Le odlaired orldy -
wher the wir feuperature is above 425° F.  [he incirwment consists of
two tieronelers attached to a rmetal frame Lo which is lirked a handle. e
Cue thermoreter exterds out further than the other a:d contains a
cloth sock (Lhe wick). A readlig ic obhaired by wettlsg this wick and
ther, whirling the instrurent penily by its hardle for about 30 secondse.
Irsadiately upon the disccitirvation of rotalion the wetled thermorster o
(wet baldb) i3 reud,  The frstrument is then whirled sgain fer about 10
zecends w4 the previous reaiing checked,  Ghis s repeated until two I
corsecitive terperatures are the sane. (Ouly 2 or 3 trials are generally <
' d
£oTAp B
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required).
followirg the final reading of the wet bulb thermormeter ard bol h read-

ings are recorded.

¢ exceed the alr lewperalure as it cormences to frecze.
whirlivg Sor the proper period of tine, the wet bulb will freewe solid
and then 3tiain a mindnum terperature which will yield the corvect hu-

nidity. .

that pess
ineludi:
999 =ilez.

aoout a4 :‘c * abeve the grourd. The ertire irstrument
50 to 100 feet away from awy
been I
to tighte:. the anenometer onto this pipe.
two concerutive
average wi:d speed durirtg that period.

CAEVATIV e

Korearn Jeld Iijury Study® are provi-.«.d for e reconditg of theze data.

fora ic :.*::r-rez:,' Importznt,  IL should be chbtalied from the reglnental

o=2s Ranl
city shoutl be used. dhen regirertal head
form zust slways be starled for the first Jluervaticn atl ko new lo-
cation.

Lo.:af.lo:.

Cf,l T (-«,.

LiTelere
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.

“he other thermometer (the dry bulb) is read fmmediately

However, after

oJhe:. the air temperature is near freeziig the wet bulb may appear '

€. Aecoreter (FL-£0) - This insirument totals the miles of wind
It has a dial on it which indicates the total nileage

ths of a mile that pass. 1t autonmatically staris over at i

“he dial iz turred oy 3 cups mounted o arms. Those are ]

ated oy the wind., They rust Yo maintained in the hurizontal plare |

i

§

should be nourted

obrtruction on a pole or pipe which has

qen. inte the growsd absul 1 Yo 2 feet., A thumb screw i3 used .

3y krowirg the exast Lime of .
nileage observaticns it i3 possible Lo calculate the :

Daily Jdata sheels Meglamial, Daily leleorolujical Ubservalions,

she Lif-mation, conrernitg locatic: ard eles .:.ic.; at the lop of Lhis

wle srd lorgliude 2 distunce ard  ‘rection Jrom ieares
wAr Jrsoare toved, 3 new

i

wWd be elhcleds Cpdinary Ju .L,.c. £ Lthe ovserver 15 re-
local tire, 4o the rearest ni-ule chould Le c....u-\:.x in . I,
should correrpond to the i of o
me dry ik terperature for Colizi (3) sho be outaire
fro:.. the rogshroecer (C1-2) whon the temperature is above «23% F. At

lewer weireratures cither Lhe Lhermnoter (.4,—;) which reads down Lo

-a)* P, cr re psychruneter (1. ~24,) readirg Jdownn Lo -353° T Ly be used. .
The i (=)

he ,M»rc;un.h,.. t;')c of terrain to be indicated i the lide berezih
) ol
e

drod, e

.pl*‘d -3>* F. orly ihe lhermoneter (P-7) oo e ured.

s sy e L -.-1 Wdat for Lalow zery teupuratures.

..el orly when
in the pura- .

on musd Le eare- .

be obtaired.

»-»

he dApy 12 g avove 25° Fo lhe lnsiriticio cou
l"' irh on the paychrometer ((T-24) in the previon:
"\..l_,' o lumed 23 ermoneous obuervativns o

e owet bulb te "-‘rn!.un' Coluzs (1), reed te o0

will ouierwi

e =elative lamidity, Coluwx. (5) shoul! Te wridtied a1 will te
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calculatad at the Cold Injury Mospital Center, The current mileage,
Column (&) should be cntercd fron the anemomoter reading at the tine
indicated in Cotumn (2). The mileage recorded for the previous ob-
servation should be included in Column (7). The speed, Column (8) and
the Wind Chill, Column (9) should be left blank.

The weather type, Colun (10), should be entered by choosing the
most appropriate of the 9 types listed on the form. The numerical
classification most 2pplicable should be used, Column (11), surface
type, should be entered in the sawe wanner as Column (10).

DISPOSITION OF COMPLETEID WEATIER FORMS

The MRegimental, Daily ¥Feteorological Cbservations, Korean Cold
Injury Study™ form rust be ccpleted in dunlicate. One copy is to be
forwarded daily to the Korean Cold Injwry Field Hospital, Attention:
Weather Section. The Korean aidress will be provided under separate
cover, Pertinent questions ard remarks can be informally noted on the
back of e.ch fora., The ather copy will be kept on file with the Regi-
meni, until completion of the progran in the Spring. At that tire, the
entire sel will be forwarded to the Cold Injury lospital Center along
with the irstrucents.
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REGIMENTAL
DAILY NMETSORCLOUGICAL GBOEIWATIONS

Hame of Regiment: Elevation: Meters

location: Date:

Type of Terralu: Flat Valley Hill Hountain. {circle ore)

Q) () Gy () (5) (6) (1) (8) (9 jao0)j(a)

TDE TRPENVRE | Belative 410 * *

SchedjActual] Dry | wWet llumi.dit.y A . Speed} Wird Shill Wea. [Surf.

Localllozal | °F |} °F {3) [Current] Previous] (mph)l ¢a1/1¢ hr [ Typ. |Dm.

0300

0600

0900

1200

1500

1800

2100

2,0

WEATIER TYPE™ : SURFACS TYPE?

1. Clear and partly cloudy 1. Dry

2., Cloudy ¢ overcast 2, Wet

3. Blowirg srow, sazd, or dust 3. Muddy

L. Fogey L. 3Slushy o

5, Drizzle S5« OSnow: 2 Iliches or less

6o fain 6. Snow: 3 to § irches __:j

7. Thurder storms wi.‘.h rais or hail 7+ Snows 6 to 8 inches 1

3. Sleet ardfor freecing rain or cnow 8. Unow: 9 to 11 irches .;

9, Jrow ' 9. Stow: . Fool or more ::

5 Use ws pany classificativns as are npplicable . *} 7
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| INSTRUCTIONS TO
BATTALION WEATHER OBSERVERS

INTRODUCTION:

Knowledge of the environmental corditions (temperature and terrain)
which you have been dirncted to observe and record, is extremely im-
portant to the future success of our fighting forces. Hen and equipment
fall victin to environmental extreres, especially to cold and wetness.
By knowing these extremes, roliably and exactly, it is possible to do
research which, in the future, will reduce or prevent such casualties,

These data are extremely important contributions to your fellow
fighting men. Accuracy is important as ersoneous da2ta can do more harm
than geod. A conscientious atterpt rust be made te.obtain all scheduled
observations. Only sbout 2 minutes evary 6 hours, 8 minutes a day, will
be required. Scheduled time for thése cbservations is given on the data
sheet provided,

. INSTRUMENTS_AND USE:

one instrument, a pocket thermomater (Taylor Instrumer: Com-
pany, Model 21410, rarnzge -50 to +120* F,) is required. This and a
spire will he provided by the Korean Cold Injury Field Hospital and
rust be roturred to that Center upon the termination of this operation.

T ..s thermometer is of a type with which you are, no doubt, famil-
iar., Tenperature can be estimated to the nearust degree from the 2
degres divisions etched on the sten. Care must be taken to always uss
the ninus (-) sign for tempuratures below zero.

The temperature should be rcasured about 4 feet above the ground,
in the shada (the body may be used for shade), and away from any object
which is enitting heat. The therzcreter should be uncased and then
whirled gently on the ent of a l-foot string, in order to bring it to
complate equilibriwm with the air. This is especially icportant if
the thermemeter has just been removed from the pocket. It zust be
shiclded from rain drops ard snow flakes,

OBSERVATIONS:

Five-day data sheets, "Battalion Meteorological Observations, Ko-
rean Cold Injury 3tudy,” are provided for the recording of these data.
The information concerning location, required at the top of this form,
is extremely important. Distarce and direction from well-nown cities
and latitude and longitude should be uzed, It should be obtained from
the Battalion S-2. A fresh form is alweys required for the first cb-
servation following moverent of the Dattalion Headquarters even though

24
RESTOICTED
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"the current form is only partiaily complete. The type c¢f terrain to
be irdicated on the line beneath the Battalion liumber should be circled.
' . Only the ordinary judgment of the observer is required,

The date and month, Column (1) and {2) need be completed only once
each day. The actual time of observationm, Column (4), should be within
' 15 minutes of the scheduled time, Column 6), whenever possible, The
temperature, as obtained by the method outlined in the previous section
‘ on Instruments and Use, should te placed in Column (5). Care zust be
. taken to include the minus (-) sign for temperatures telow zero. The
: proper surface type, Colwzns (6) through (1) should be estirated ard
an X placed in the column of ths slassification most applicable.

DISPCSITION OF COVPLETED WZATHER PORMS:

'3 The "Battalion, Meteorological Observations Korean Cold Injury
Study" forms must be corpleted in duplicate. Omne cop; is to be forward-
ed upon completion (cach five days, oftener during moverent) to the
Xorean Cold Injury Ficld Hospital, Atteation: Weather Section. The
Korean address will bte provided under separate cover. Pertinent quest-
ions ard remarks can be noted inforcally om the back of e¢och form.

Ths other copy will be kept on file with the reguest w.til the
corpletion of the program in the spring. At that time, the entire set
will be forwarded to the Korean Cold Injury Field Hospital along with
the instruments.
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) METEGROLOGICAL OBSERVATIONS i

Name of Regiments: Elevation: i Keters

Battalfon Xunber: . Location:

Type of Terrain: Flat Valley = Hi11 Mountain (Circle one)

| S22
Dite Tiza Te=n SUAFACE TYPY (Check those apnlicatle)
Schec} Actual Dryj Wet| Muddy | SLushy| Snow 2] Saow 3 Snow 6] Snow 9] Snow 1 .
inorjto5 jto8 jto 1l lor more
less [in in in feat

ax KonlLocall Tacal [ {*F),
. DG ) TG 1@ (B 1 (9) | (o) [ a1 0211 (3) | (k)

060) . a

1200

1800

y’w

P ey [y rr— T h—

i

16CO -

2100
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ACIMELTAL WEATHER OBSERVATION KIT
COMPO: ETS:

a. 1 ea. thermometer ML-7 (Arctic Bunge).

b. 1 ea. paychromster ML-24 w/handle

€+ 2 ea. replacement thermometers for psychroceter ML-24.

de 10 ea. replacement wicks for psychroreter ML-2.

e. 1 ea. ancrometer ML-80 w/urench, oil and instructions.

f. 1 ea. Micteorological Program for Korean Ccld Injury Study™,

8¢ 2 ea. "Instructions to Reginental Weather Observers®.

h. 100 ea. "Regimental Daily Meterclogical Observations®™ (200
additional copies will be forwarded wder scparate
cover, S

! notes;

a. A pole, pipe, or rod about § fee: long and 3/% inch in
diameter nust be obtained locally for uss as the anezoneter
support. .

b. 3 ea. Battalion veather Observation Kits, included for for-
warding, are also contained in this carton.

* FIRAL L STRUCTIONS:

as Ancroneter 0iling-The anemometer Mo-80 has been completely
oiled with Lhw exception of the trp oil cup. It nust be removed in
order to add the rotatirg cups to the main asserbly., After the oil
cup has teen replaced amd tightened (with the wrench) its cap must
‘ be removed and the cup balf filled with the light grade inztrument
0il provided. Care must be taken to see that one erd of the cotten
i ‘wick in the cup extends sbteut 1 inch devrvaxd through Lhe hole in the
center. Monthly cilings, as indicated in the instruction manual, are
required. -

e adene s

be Reading the Anencmater Dial-The ters of nmiles are read on the
scale sumbered from O to 900 opposite the irdicator lire etched on the
: hollewed out porticn of the adjaceat cut cut circle. (Zen mile divis-
ions are marked but not mumbered.) The miles and tenths are then added
i to this first readirg as the azount indicate? on the outer circle by
: i _ the litxle pointer mounted on the tiny ¢og wheel under the upper left
‘ rin of the dial. ; e : :

MAILING TIGTRUCTIONS:

Crigirals of the Daily Meteorological Cucervatiens form are to be
dispatchd as soon as sexpleted, through chuels, tos

Cold Injury Reszearch Team,
25th Zvacuation Hospital,
APO 301 ‘
¢/fo B!, San Francises, Calif.
Attestion: Veathker Cllicer :
s FESTRINTED
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BATTALION LEATHER USSIRVATION EXT
. COMPONENTS:
a. 1 ea. "Instructions to Battalion Weather Observers".
be 2 ea. Tayler pocket thermozeter (Rarge -50* F. to 120° F.),
¢ 60 ea. "3attalion Meteorological (bzervations,
Korean Cold Injury Study".
MAILTIG 1STRUCTIONS: i
! Criginals of the meicorological forcs are to be dispatched
i as scon as coipleted, through charnels, to:
: Cold Injury Research Tean, -
i 25th Zvacuation Hospital A3,
} APO 301
; efo !, San Frarcisco, Calif.
! Attestion: Weather Officer

ne ‘
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b - : . HEADSYARTERS )
EIGHTH USITED STATES ABIY KOREA (EUSAK)

: : Office of the Cocranding General
APO 301

t. ‘ AG 701 KIDA . . S 10 January 1952

SUBJECT: Application of ‘eather Data to Local Gperational Problans

TO: See Distrabution

. . 1. Reference letter this headquar\.era,‘ AG 701 RMDA, 1 iloveuber
3 1951, subject; ¥Weather Observations for the Korean Cold Injury Study.

4
ol 2, The following applissiions of weather data e local operation-

i ' al proovlexzs are listed for your information:

N <~ .
' a. Duplicates of the daily weather observations are rain-
PR tained at regirmental headquartess. Frof these it will be possible te
‘ note the exact we' “her corditions that existed during any operation
‘ . . that resudled in consilderable cold injury. AL some future date, when
s a similar action is conteuplated or encowitered, it will bo possible
’ to male an estinmate as to tne alequacy of the cloihing worn by the
. ) troops by conparing the current weather data to that of the past ex-
) perience. Decisions can be made as to the furnishing of additional
or alterrate clothing a:d foolgear and as to the lengthenirg or short-
ening of patrols or hours of guard duty.

be Accurale reporis on the fallure of weapons and ecuipment,
because of climatie siress, can b mades Fallures can be anticipated
on the basis of a cemparison telueen weather Jlata soilected durirg
sorme past failure ard current data. For exarple, the texperature be-
low whick motor vehlcles will nat stard wed recnil mechanisms ral-
fuwetion can e ascuralely krcwn, the wind speed ab which awxiliary
tie-downs are required for temtage can be delemmlned, etc.

s e s . v s
- g

b S R

¢e Comparisons of iha seelirg stress on man, wider dissinilar
conditions of belh #ind speed azd-temperature, carn te made from the
attached Jird Chill graph., For example, a tenporature of -~18° F. ard
a wind speed of 5 nph creales the same stress as -2*° F. ard 10 mph.
(at each of these sets of cu:iltions the esoosed checks of an inactive
zoldier will quickly becone kard ard white.) This brformalion may be
uced to supplenent ilen a., atave,. :

B IR S

R R Y
B e T PO

zated fronm the dew point oblaiied fron the pojpelroretric reading observed

during the previons afternco:n or evening. linless there 15 a radic

oo change in the weather patters, usually acaeupanied by clevly skies and

. i a thort in wird direction, the =rrning lermreraturs during cold weather
. #ill gererally rot fall more ihan five or six F* below he previcu

<
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E Sacarty dolsrmaten
AG 701 KMDA ‘ 10 January 1952

SUBJECT:  Application of Weather Data to local Operational Problems

evening?s dew point., (Psychrometric tadbles for determining the dew
point ard also the relative humidity ars attache?. Accurate wet bulb
tecperatures are required. Many of those currently being forwarded

are far too high, ‘ndicatirs insufficient whirling of the psychropeter.)

e, Temperatures ard ground conditions at battalion level can
be corpared to those at the regimental level and to each other in order
to give a clearer picture of weather closer to the actual combat.

f. These weather records will be helpful in describing the
environmental conditions wslar which operations took place when the -
monthly regimental hisvory is prepared. . g

g. Tho height of tha puffy white clouds that form during
suwy afterncons, of interzst to air liaison officers, can be esti-
mated by cultiplying the diZference between the temperature and dew
point by 225, This will give the elevation, in feat, of the base of
these clowls above the point of the psychruratric observation. (Ac-
curate wet bulb temperatures are reguired.)

BY COMMAND OF GZLIFAL VAN FLIET:

e v = P W, S 4o Sene
——

2 Incls {s) Joha F. Kolo
; ! : 1. vird ~~i11 Graph (t) JoOHi F. XCLO
i : : . . 2. Psychrecatric tables Hajor, AGC
i a. Dlew Point ' Asst &G
: 0. Eelative Humidity
DISTRIBUTION

: CG 2nd Inf Div
) C3 3rd Inf Div
‘ €5 7th Inf Div
; CG 24th Inf Div
CG 25th Inf Div
' CG 45th Inf Div
: C¢ 15t Marire Div
INFOFMATION T0:
CG I, IX avd X Corps

[,
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" COLD INJURY RESEARCH TEAM
25th EVACUATION HOSPITAL
APO 301, U5 Army ' :
15 January 1952
Regipental Weatler Officers, . s
All US Regiments in Korea

Gentlemen:

The Korean cold sea:on i3 about half over. Those participating in
thy Cold Injury Research Team®s weather observirng progran are to be com-
merded. ith very few exceptions the weather reports received in this
cold injury -canter have been excellent., They have helped in the antici-
pation of palient load in sddition to their primary usage for completing
the picture of cerditions existing at the tiro of co)1 injury to men in

your regicent.

Your healquarters has recontly received s letler from Eighth Army
Headquarters, Subject: Application of Weather Data to Le=al Operation-
al Problecs, file 4G 701 XDA, 10 Junuary 1952, indicatirg 7 appli-
cations of these weathar data to local operational problems. With a
1ittle thought you can probably devise numerous other applications
which will maXe sur oprrations more efficient and assist in prevent-
i g cold injury. irtters irdicating such additions are invited Iin
order thot thay tay Lo Jisseninated to all regimental combat teams,
The state of th. weithier is as vital to the man in the bunker or tank
as it i3 to th: crew of ar aircraft. As the science of weather is
furth:r develcged it is pess.ble to foresee special forecasts for op-
eraticns 2s £m2il as squad patrols tefura which the ken will be briefed
on the waatlesr ord grourd corditions expertcd ani the elothing and

equipzent ruquired,

: An inspoetinn of Lhe regimental weather foims, a recent visit to
a few of the rezir:ntal weuthor statiens, ard the refererce EUSAK letter

gives rise to the fo]...oving notes:

a, Care shcould be m.'\cn to sce that the oil on the ancmoroter is
chacked =cnihly. 7ne oil cup en top must be rodintained at least
half full of cil ard tho cotten thread wick cust be raintained in

place in the =ain shaft,

be A tazed off regirental weether station is desirable within
which the anocssmeter, the arctic thermezeter ard the psychroncter
are eowted,  The arctic thermomiter ..houl-l b2 attoched to a board
atout a fust wils znd 20 inchas lerge A bloek of waod about 3/4
in, of an inmsh thick bateeen the therrouater ard the board, at the
oary in order thak the adr is frac to circulates
srhepr budb,  This bosrd choald b2 rounted on a

ntcd east-wnust with the the tar exposed to the
sz vunchine will oot be able to reach tho thers

norLn,. i
e shed, about 1 fo3% sauare, is dasirable as &
£ » ) A »

Samzier.

rain shiell,

ne

Lhameotater Lulb is cbout b foot above the ground.

L.
[
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Sacanty Mumaton

" ¢e Greater care is required in keeping the psychrometer wick
clean in order that it will abserb the maximum arount of water.
Ir, is suggested that the psychroveter be hung on a nail alorgside
the arctic thermomcter ard that the wick be wet from a canteen
cup of water brought out for the observation. When the arctic
thermometer reads below 25° F. the psychrometer need not be used.

d. It has been called to our attention that quite often core
than one weather ard one surface type exist, In this case all
types should be listed. For example, durirg a sunry day mud,
slush, and snow often exist concurrently. Colum (i) should
then be coded 3, 4, and 5. On the following night types 1 and
2 are ‘prohadble indicating patches of srow and frozen growd.

¢, For estimating the minimun temperature for the next day,
as indicated in par. 2, d. of the referenced lotter, far greater
care will be required in ottaining the wet hulb tcopeoratures than
has thus far been indicatede It should never exceed the dry bulb
tenperatures and only equal it in a fog. Obtaining the correct
wet bulb teipwrature often involves whirling the psychrometer
for 2 or 3 ninutes as (at wet bulbs below freezitg) the water
on th~ wick must be completely frozen before the wet bulb ther-
rooeter will go below 32* F. 7wo consecutive readings alixe must
by obtained tefore it is decided the wet buld texmperature has
been reached. It must bte read quickly as it will start to rise
at the cessation of whirling. The hards must not be pernitted
to touch the tharncreter tubes.

f. The dew point, required in estimating sinizum ltemperature
for the next day and also for height of the puffy white aftermoon
clouds {two of the operationsl usages indicated in the referenced
letter) is oblained from the paychrometer tables for dew point.
It 33 the nuwzeor that 15 opposile the air terporature (dry bulb)
and the deprescion of wet-bulb thermemeter (dry bulb minus wet
bulb) in one of the four tables stapled together. It will be
fournd on cnly one of these tables as each table covers a different
range of tevperatures and depressions. This is also applicable
for determiining the relative hunidity for which 3 similar psy-
chrometric tables have been provided.

g£. As indicated in par. 2, d. of the relererced letter, the
minimua temperature for the next day ia the ruysred Korean terrain
is uswally about 5 or & 7 colder than the late afternoon or even-
ing dew points of the preceding day. this azount should be checked
at cach fegimental Waather Stetion by a short series of obscer-
vations as it varies froz location to location. This is ondy ap-
plicable wher the skies are falrly clear of wything but puffy
white afierroon clouds and their evening rezinants and whea the
wind directicr §s fairly cornatant (as can be determined frea the
direction of smoke).

RESTRICIED

Sezerty Iotumalee
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2s A severe cold spell aften follows a period of fairly wam,
cloudy, rainy, or snowy weather. Because of its swiden appearance
much eold injury often results. By observing the rate of fall of
dew point it is often possible to make a fuirly reliable estimats
of the low temperature to be expected the first clear night, If -
after a spell of such weather, the wind direction one morning or )

LR

mid-day shifts to the west or morth, the precipitation ceases, and
the skies clear or are left with only low puffy or ragged white
€louds the dew points should be observad carefully. Consider the
following example: ] . :

Time 1200 W0 1600 1800
tezperature (*F.) 30 30 27 20
Dew Point (°F.) 28 0 . 13 8

An estizate of sub zero tecperature for the next morning would be
appropriate. The dow point is atill falling and the temparature
will closely approach the dew point, (On the first night follow-
ing such a sequence of weather the texmporature will approach but
not reach the dew point, On the next night, the usual sequence
of the temperature forcing the dew point down a few degrees, par,
g, above, will be resumed.)

i. Otatnirg an accurate dew point is often difficult at low
tenperatures as the wet buldb depression may be only a few degrees,
For greater accuracy, both the wet and dry bulb terperatures
should be observed to the rearest tenth of a degree.

3¢ %he regirental aners-oeter can be electrically cornected so
that thz instantanecus wird specd can be obtained. Knowledge of
Lthe rosritude of speced as inlicated in par. 2, b, of tho refarenced
letter, is irportant durirg hizh winds when tentage and other equip-
pent are endanpered. Only a simple serics circult connacting the
right biniing post (on the back of the dial) te the grounding
bindirg post on the bottc: of the support throuh a flashlight
bulb ird batteries is required. The nutber of flaskes per minute
is ecuivalent to the wird sp:ed in mphe An on-off switeh should
be ‘introduced into the circuit to lengthen the battery life.

K. All weather persorrel are reques ed to guard carefully a-
gainst the brealage of ther—creters, These are currently in very
short supply.

- Guestions concerning problems arising on the weather arcgram are in-

vited,

Kirdest regards to the =zen on sour weather teans,
Sincer;ly,

(s; dorzan Slssenwine

(t) oAl SISSENVINE
- Zaptain AR

VYetenrologist
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HEADQUARTERS P
.1th INFAUTRY REGIMENT : ‘
* APO 25

20 January 1952

e -

SUBJECT: Cold Weather Cbservation

T0: AL Cola Injury Team
25th Evacuation Hospital . :
APO 301, c¢/o Postraster . Lo
San Francisco, California . e
Attn: Capt. lHorman Sissemwine, USAF ]

Received your recent letler giving comments on recent inspections j
of Regimental Weather Stations.

I an enclosing a picture of the Y,th Infantry station and a few
of the major coaintants which I bslieve will assist other units in op-~
erating and maintaining a suitable weather station.

First of all, wo have stimulated interest in our weather station, A
"The Lynx Muteorological Observation Station®, by setting It up in an .
attractive ranner and in a conspicucus place. Sccondly, my chief assist- o
ant, the intellipgence sergeant has tcken a great interest in weath.r ROE
stuly and personal y takes the regimantal recdings during the day; the .
) mzht assistant, displaying great interust toles the required readinrgs o
t during the hours of daukness. Thirdly, wo have all units of the Regi-
rant weathar coracious, We rcceive numerous calls, soowetimes numbering D
: 20-25 daily req sting up to date weather information. We have pudblicized -
: our s%ation in tiy Pegimental lowspaper, consequently we receave calls :
rot enly froa our own regirent, but frem attached units, adjacent units o
ard at ti=:s units on division level. Fourthly, our battaliorns have
set uvp individual stations and are maintaining elaborate weather chorts e
showing wzather and tespesrature since ) Decermber 1951. ! T

~—
S et s . s - o

“

We have usad the weather inforuation gained for many purposes.
¥airly we Fave used the infomantion for planning purposes - patrols, ]
raids, a-dushes, etee I woudd like to reccmrerd that, in the event a
weathar stuly is corducted in 1952-53, therzemsters be furnished to 4
suflicient quantity to allew company weather wen to be appointed to
ra‘ntain hourly woathtor ch-rnges in eish cozpany locality. I telieve
the alditional cost would be overshadewrad by the additional informatien
galned ard the ~dditlonnl interest displayed.

e eties e s nie e e o .
Y

(3; David F. Byers 4 S
(t) DAVID F. DYERS
Myjor, Infantry 4
5-2
e mep .
[EST.OVE
122 BT IVIE RO FIRY
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! . , . HEADQUARTERS

. 14th  INFANTRY o
L . : APO 25 . .
- : o 30 March 1952 R
SUBJECT: Cold Weather Observations - y
10 Captain Norman Sissenwine or OIC o
Signal Section, Attn: Weather Unit ) : T
EUSAK Advance .
APO 301
‘ ) 1. In reference to my conversation with you during your last visit R
,,,,, to our headquarters, ths following list of observations cbtained during

" the period 1 December 1951 to gale are sutmitted:

a¢ At a temperature of 10%, ths original dlesel fuel ofl usod
in the tent stove M 194, bacoms alushy. At a tezperature of 3°,
ot dlesel fuol oil becune thi.ck slush and would not flow freely into tho
: stove generator - therefors csusing many malfunctions.

be At a temperature of ~3°, vehicles were extremely difficult
to start, evcn though they had received a complets winterization check.
The 12 volt vehicle was considerably more difficult to start than the
6 volt vchicle, - It was found that at temperatures of below 0°, that if
vehicles were started hourly and psrmitted to run for a five (5) ninute
period, that no trouble in starting was experienced. L.

- ¢e ¥any vehicles expuriencnd brezke trouble during towperalures Lo,
of 20° and below. This was dus to the vehicle at times teing required DR
to ford streans of varying depths, causing water to slosh over the brake et

( dimmss and wheels. It was found that the freszing of brakes could many
times be elininated by the driver depressing the brake psdal while the
vehicle continued in uotion for a short distance.

d. At one tinme during the month of Doce=ber 1951 a temperature
of -10° was notwed tetween recorded pariods. ¥hile traveling through a

S deep defile en 17 December 1951, a temparature of -25* was noted. The R
T ' low temperaturs that date in the Regimental area was 10°, a difference Ll

of 35°. It was also noted that in this some defile, the roads remained ’ . T

. icy for a period of 9 days after other roads in more open areas had ..
! becony clear. -
‘ i e. The flame thrower M2-2, used by our units, using the napalnm :
1 mixture, was effective at t.emperatures of -1°. JORKH
1 s
’ i
1 ..~_ -
i : e o
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T
f. Maximum, Low, and Fean temperatures by month were: ) '
Faximun Low * Mean
December L9 -7* 29°
January L3° ~5¢ 12¢
February 43 -6° 23°
¥arch 59 9° e
f‘ }
(s) David P. Byers
(t) DaviD P, BYERS
Fajor Inf
S-2
T
)
RESTRICIE
124 Arsity feleasie




- . P . . . . A - . L .

FREIEE. TIRIRI UL 4 A B AL T R oW ST it ;_““ AN ‘: -:u" ~‘-»: AT [ p_,l' R I Pt I T S I P N N S N o CXPh
ch g d

——— - - B — - ce e e

49

[N

T

HEADQUARTERS
EICHTH UNITED STATES ARMY KORFA (EUSAX)
Office of the Commanding General
APO 301

AG 000.91 KSIX ' " 24 February 1952

SUBJECT: Change of Responsibility for Supervision of local Weather
- Station Progranm

TO: See Distribution
1. The orogram establishing local weather staticns for the col- .
- lection of data to be used by cold weather injury teams has resuited i
1 in the incidental use of this information in planning and in operations
.- in all echslons of thi- ¢ wmand. Reports reaching this headquarters

offer substantial ruascas for continuing the program until its fuller
applications have bran studied by higher authority and a decision
reached as to whetlier the operation of this service should be provided
for in Tables of Organization and Equinment.

2. It is therefore directed thut, effective 15 March 1952, the
Assistant Chief of Staff G-2 2ssume general staff supcrvision over the
continuance of the weather station prograa to include responsibdility
for the dissemination of data to interested units and staff sections.

3. Effective 15 March 1952, the Signal Officer, EUSAK, is direct-
ed to assume responsibility for the operational control of the weather
station progran in Eighth Army, to include supervisivn of weather

* station onerations, the provision of the'nccessary meteorological
equirment, the compilation of data, and the technical training of
weather observars.

: . he BEffective 15 March 1952, all reserve stocks of meteorological
- equipment now in the hands of cold weather injury teans, stock records
of equirment in the hands of using troops, and evw~r experlence data as
has been compiled on replacement factors for this equirment will be
turred over the cold weather injury teams to the 181st Signal Depot
Comnany (Army).

BY COMMAND CF GENERAL VAN FIEET:

.,

(s) David J. Reina RN

: (t) DAVID J. REINA , R
Distribution: ¥ajor, AGC S
D&S Asst AG ]

- ‘ | RESTRICTED

: . 128 Sacenty lelwmsie

! - - ¢




S e e e e ‘.‘...;u_ S T % ST RO
R WA TP, PN T i & ‘;".1'* M barce e I3 L. el

2t A AL S 5 ma M d i i kM Fah BTN e SRR b
- . - B a g R
e = i a——— i~ T

— — s o

1

-~—

ST

COLD INJURY RESEARCH TEAM
25th Evacuation Hospital
APO 301 U. S. Ay

. 9 ¥arch 1952
Regimental Weather Officers
All US Regiments in Korea

Gentlemen: .
The tranurittal to EUSAK of daily maximum and minigum temperature .
and (600 weather types 19 werking ssoothly and preving of definite plan-
ning and forecasting value. The increase in accuracy of forecasted
minimum temperature has been noted by the 30th Weathar Squadron f~re-
casters and the front line installations receiving these forecasts. S

Clarificaticn {s required on only cne psint. Frequently an -

improbable combinition of weather types is reported. For examnle, code

1 and 5 or code 1 and 9 have been often noted. These indicate clear to

i partly cloudy skies with, in the first case drizzle, and in the sccond,
. snew. It is suspected that the code nuaber for the surface type is be-

ing erroncously added in the morning messaze. Only the code for weather

type or types should be included. The worning weather message should

not include weather types 1 cr 2 if one or more of types 5 through 9

are tran=nitted.

As indicated in the article "Zighth Arcy Keeps Weather Info File®,
in the 7 March 1952 Stars and Stripes, a continuation of the weather
pragran is planied. Changes in the prograa itself, as well as in the
“TOSE are enticipateds Captain G. D. C2an, Slgnal Corps Fet-oorologist,
is currently working with e in rreparation for the transfer of this .
raspensibility. Yeu will be actified of changes as soon as possible.
In the izcan tims you are urged to give thought and fomard suggestions
on the enplification of the progrim required in order to Increase its
value at regimental level. Such foctors as river flocd stage warnings, - .
local trafficability forwcasts, ernd tolerance tims on ambush patrols -
(in cold weather) are being considered.

The past winters progras has traversed a very roush Korean type
road. Rotation of key persenncl, instrurent breakxage with consequent
supply problems, and Jack of sufficient and trained persomel en both
yours and our erd of the rrogram were some of the vajor tumps. However,
chiefly due to your offorts, the preogram has proven a huge success.
Please continue the good work.

My kindest regards and thanks to the men ass'sting on the program.
Sincarely,

(sg Norman Sissenwine

(t) novMAN SISSKNALE

Captain USAF
Meteorologist
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) _ DAILY AVERACES OF TEMPERATURE AND WINDCHILL AND -

. LOMEST TEMPERATURE ALONG U.S. FRONT#
XOREA, 1951-52

*Regiments in reserve north of Chunchen included.
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) DAILY AVERAGES
OF ENVIROMMENTAL DATA ALONG U.S. FRONT
DATE Avpe Temn. Lowest Tenn.# Ave. ¥ind Chill ) 1
2o, (°F) *llo, (°F) #2o, | (K cal/M</hr) .
16 Nov, 1 56 1 39 1 480
17 L L6 1 32 1 155
18 2 L4y 2 25 522
19 2 45 2 25 2 495
20 3 Ly 3 20 5 6Y
21 A L5 A 23 b L8
22 L L2 5 27 [ 51,5 )
%) 5 k)] 5 17 5 659 R
21 S 23 5 15 b 724 L
26 5 23 [ 10 [ 661
. 26 5 17 7 -2 4 978
27 [ 21 8 7 5 876
28 8 20 9 6 7 331
39 8 2 10 15 7 695
0 9 23 10 10 t 010
1 Coc. 11 30 12 12 10 ) .
2 11 32 12 16 10 618
3 13 35 12 19 11 5E7
5 Ak 3% A 19 13 477
5 1 30 14 16 1l (50
' [ 15 3] 1A 1l ] A 03
i s NEF I 1] 20 13 5L
3 14 ED) 15 12 13 &2
9 13 -0 15 16 12 591
L0 14 b 15 <0 12 550 o
11 13 33 16 ) 11 630 e
2 15 32 16 15 1h 6LF !
13 13 33 15 i6 12 719
[ 15 25 16 5 i3 82
15 i 22 15 g 10 917 .
9 1 22 17 A 13 73 .
7 15 z 17 4 13 43 -
it} 15 32 17 12 1l 604 .
19 17 33 7 ik 5 5, e
70 _ 17 2€ 17 17 16 601 -
21 16 A 3 19 16 750
22 15 L3 N 17 13 €02
23 5 31 12 15 1L 451
24 i3 ) 12 10 13 it
55 {13 _ I3 7 13 12 )
26 Y 27 2N Tis 722
27 [ 0| 7 " 15 74k

*Lawnst temgerature recorded including all Pegiments and Pattallions available.
s=unber of Repiments fiom which data was available.
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DATE &ﬁ. Tean. Lowast Temp.* AVE. Wind Chill
FiNo. °F) Hh0, (°F) wallo. | (K cal/M</hr)
28 Dec. 16 14 16 -9 14 813
29 3 9 16 ~17 12 768
30 15 18 17 ~11 Ll 686
11 6 28 17 6 15 635
1 Jan. 1 18 _ 17 A 14 762
2 15 18 17 -6 13 724
3 16 26 17 14 688
[ L 26 17 5 Lh 723
5 3 20 18 =5 Lis 718
[ 6 21 19 f 15 752
71 1 13 20 N 15 857
8 18 13 20 ~10 17 8319
9 20 16 2 ~10 19 155
190 20 28 2 -3 19 [4X)
11 20 17 20 -2 19 795
12 20 16 20 ~10 16 §05
1 19 20 20 -9 18 695
1k 19 23 19 10 16 43
15 18 24 19 10 | 795
16 9 3 20 18 7.8
17 17 20 20 3 17 £01
18 15 12 19 =6 15 838
19 . 18 26 20 12 18 717
20 18 29 20 12 16 653
21 20 31 Z0 8 20 7¢0
22 20 23 20 -1 20 Th1
23 20 24 20 -2 20 693
2h 18 24 19 . 18 747
25 17 9 19 -3 17 912
25 18 13 .9 P 18 715
27 17 23 =0 3 ) 625
28 9 34 20 3 18 - 606
23 15 23 17 2 L4 6Th
30 17 19° 20 1 17 233
31 20 16 20 -6 19 719
1 Feb. 20 19 F) 22 20 803
2 20 10 26 -6 20 931
3 20 10 20 -11 20 £35
4 19 9 Z0 ~12 13 943
5 15 9 20. -18 15 239
6 15 1l 13 -10 15 750
7 18 23 =0 2 18 oh7
8 19 23 P5) -2 19 [N
9 19 73 20 5 20 82
10 13 23 8 -l 17 762
1l 21 23 20 9 17 &3
12 -0 3 ) 15 13 5%0
13 29 33 0 19 19 239
‘ : . ~ RESTRICTED
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DATE Avp. Temw. | Lowest  Tems.* | AVR. . Wind Chill
#2No. {°7) w0, {°F) ##o. | (K cal/K</hr)
1L Peb. 20 35 20 20 19 600
15 20 3 20 12 i9 &4l
16 20 2k 20 '3 18 765
17 18 '3 20 -3 17 780
18 19 17 20 -5 16 795
] 19 & 19 =4 17 . 8Ch
20 19 23 19 1 17 773 .
21 16 25 19 2 . 1h 735
22 16 22 19 0 |4 159
23 17 14 19 -5 15 835
| 24 17 23 19 N 15 693
25 16 25 19 12 14 68l
26 16 22 20 10 14 652 e
27 17 29 2C 10 15 650 '
28 20 26 20 9 13 €69 =~
29 18 29 20 "6 16 677
1 Moy, 19 22 19 17 17 [ 351
2 19 31 20 11 .~ 19 723
3 19 25 20 10 .3 852
I\ 19 22 20 5 13 763
5 19 24 Z0 2 13 729
6 20 31 20 8 19 620
7 19 <5 =0 |17 i3 539
8 20 33 20 21 17 626
9 20 3 z0 19 18, 579
10 19 12 70 16 13 €95
11 20 3 70 7 19 713
’ 12 =0 %z 20 12 13 752
13 20 i) 20 10 18 450
1 R 39 < 23 19 PYE)
16 20 Xy 19 22 19 552
16 19 43 19 23 18 516 -
17 15 [X) 19 22 14 516 .~
18 17 AL 133 2k 15 554
19 16 33 19 1% 15 632
20 18 35 19 15 16 63h
31 7 i Z 18 17 556
22 18 ) 19 21 13 €03
23 17 =8 13 16 _ 17 752
25 17 35 18 15 17 663
25 17 al 19 20 15 557
26 18 i 20 <2 13 542
27 16 =3 19 F) 4 552
28 18 12 R 22 13 FXi
29 19 3 2 25 1 ssh
10 18 ) 19 20 17 131
31 20 =3 21 23 20 495
A Sl
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MONTHLY AVERAGES OF ENVIRCAMENTAL DATA FOR
EACH UNITZD STATES INFANTRY REGIMENT
XOREA, 1951~52
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MONTHLY ENVIRONMENTAL AVERACES
FOR EACH U.S. REGIMENT
vays Lcwest Ave. Min. Mean Ave. Max. Highest
REGIMENT Avail. Temp. Temp. Temps  Texp. Temp.
(No.) (°F (°r (r) (°F (°F
{NovEMEER)
1st Marines (1] - - - - -
Sth Marines (V] - - - - - -
9th Infantry 0 - - - - -
23rd Infantry ] - - - - -
38th Infantry 0 - - - - -
7th Infantry 1] - - - - -
15th Infantry ] - ‘- - - -
65th Infantry 3 -2 26.3 . 30.3 34.3 40
17th Infantry 3 12 17.7 25.7 337 Lo
31st Infantry 13 7 23.8 33.0 2.3 57
32nd Infantry 14 7 2.4 32.5 W36 59
5th Infantry 5 12 15.2 23.4% 31.6 4o
19th Infantry b 12 16.7 26.2 35.7 42
21st Infentry 3 4 10.6 2.0 313 38
14th Infantry 0 - - - - -
2ith Infaniry 1 9 25.2 31.8  38.5 60
160th Infantry O - - - - -
223rd Infantry O - - - - -
224th Infantry O - - - - -
179th Infantry O - - - - -
18Cth .nfantry O - - - - -
27¢th Infantry © - - - - -
(DECEMEER)
1st Marines 31 -11 21.0 29.5 38.0 5k
S5th Karinres k) -1 20.4 28.5 3.6 52
7th Marines 27 -3 21.5 29.h4 37.3 bk
9th Infontry 28 1 21.2 28.8  36.5 L6
23rd Infantry 26 -7 17.1 27.3 37.5 59
28th Infantry 3 17 19.0 31.3 L3.6 ks
7th Infantry 2 2 22.3 30.8 39.2 Ly
15th Infantry 15 10 25.5 3.2 36.8 47
65th Infantry 15 3 20.3 24.6 29.0 4o
17th Infentry 31 -16 18.6 2h.2 33.8 L9
31st L antry 29 o 21.1 - 30.0 3.9 50
32nd Infantry 31 0 20.0 28.6 37.1 51
sth Infantry 29 -8 18.3 7.7 37.1 49
19th Infaatry 31 -8 19-5 2.2 26.9 33
21st Infenery 30 -16 15.5 26.0 36.5 ur
1Lth Infantry 31 -7 18.7 29.0 33.8 49
27th Infantry 18 10 25.9 1.5 37.1 34
# M - Data Missing.
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Days Lowest Ave. Min. Mean Ave. Max. Highest Average : -:“‘
- REGIMENT Avail. ng. Temp. Tempe Tend. Temp. Wind Chill Do
() P (B (P (A (*f7)  (x cal/u?/hr) e
' (DECEMEBER) : )
) ’ Ly
35th Infantry 22 2 2h.b 32.3 0.2 50 658 Vo
160th Infantry O - - . - - - - e
223rd Infantry O - - - - - - -
22Lth Infantry [+] - - - - - - AR
179th Infantry © - - - - - ’ - -
180th Infantry © - - - - - - L
279th Infantry O - - - - - - >
£ . (JANUARY) ‘;f‘;ﬁ
‘- Jst Mapinen 31 -7 9.2 2.2 313 ) 769 e
Sth Marines 7 -2 1.1 2.2 N W 812 g
. 7th Marines 7 -k 12.% 2.0 2.5 ¥ 790 '
gth Infantry 31 -9 10.9 19.8 28.6 L0 1018 i
35th Infantry 2 -6 13.b 2.4 3.A L0 766 e
; Jth Infantry 28 2 15.5 23.8 3.2 AT 703 3
. 15th Infantry 25 -5 1h.6 24.7 4.8 h9 | g
65th Infantry 25 -8 16.3 22.h 8.0 ] i P
17th Infantry 29 -7 7.8 1.7 35.6 50 809
: 31st Infantry 30 -2 125 21.7  30.9 &b 702
i 320 Infentry -31 - () 12.9. 2.4 299 38 73 ;
. . Sth Infantry 31 -3 10.0 19.6 29.1 ] 712 .
15th Infantry 16 -5 6.8 18.2 9.4 40 T4
! 21st Infantry 27 -10 7.2 18.4 29.6 A2 761 :
{ 14th Infantry 28 ~ -5 - 8.0 19.9 N7 %) 755 )
; 27th Infantry 0 = - - : - - :
i 35th Infantry 30 -1 12.1 2.6 N.0 A 700 .
‘ 160th Infantry 10 -2 12.3 23.2 342 43 &97
! 223rd Infantry 3 -5 12.) a4 35.68 19 694 N
! 224¢h Infantry O - - - - - - -
' 179th Infantry 24 o 1.1 22.6 3.2 L3 647 -
: _ 168Cth Infantry 23 ~7 9.6 20.6 3.6 A 721 K
i ’ 279th Infantry 25 -7 . 10.0 20.0  30.0 IX] 662
! (FEBRUARY) ¥
} 1st Marines 29 -5 1.6 22.2 .9 14 762 X
sth HMarines 2 ] 13.1 22.4 1.8 42 786 -
7th Varines 27 -3 11.9 2.2 0.4 39 790 .
9th Infantry 29 -5 12.6 2.6 30.5 I M <t
23rd Infaniry 29 -6 2.0 22.2 325 L3 763 9
‘ sgth Intantry €9 -4 13.2 22,7 324 43 759 v
; Zth Irfumtry 25 -3 15.3 241 331 Ly 1 .
» 15th Infantry 29 -5 11.0 22.8 347 Ly 617
65th Infantry 25 N 16.4 25.5  36.6 46 724 .
17th Infantry 23 -5 14.0 29.8 5.6 47 649 N
1 ) .
. ' nreyYTi Y
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" REGIMENT

31st Infantry
32nd Infantry
5th Infantry

16th Infantry
21st Infantry
14th Infantry
27th Infantry
35th Infantry
160th Infantry
223rd Infantry
224th Infantry
179th Infantry
180th Infantry

279th Infantry

1st Marines

Sth Marines

7th Yarines

th Infantry

23rd Infantry
23th Infantry
th Infantry

15¢h Infantry
65th Infantry
17th Infantry
315t Infantry
32rd Infantry
Sth Infantry

19th Infantry
21st Infantry
l4th Infantry
z7th Infantry
35th Infantry
160th Infantiy
223rd Infantry
2z1th Infantry
179th Lufantry
120th Infantiry
27'7%h Infantry

ibt}
RESTRICTED
$acenty leform rom
Days Lowest Ave. Min. Mean Ave. Max. Nighest Average
Avail. Tenp. Tenp, Tezp. Temp. Teap. Wind Chi'il
(No.) (°F (°F (°r) (°F (-rf (X cal/i/nr)
(FEBRUARY) . -
26 -3 12.6 2.6 32,5 7] 729
25 -3 11.4 22,0 30.6 45 766
9 -5 4.6 .1 23.6 % 847
0 - - - - - -
0 - - - - - -
23 -6 13.9 23.9 33.9 I8 707
23 -2 15.3 2L.0 32.6 L6 76k '
29 -9 11.2 21.6  32.1 48 76 .-
26 -10 10.9 21.6 31.9 A2 748 }
14 A 18.0 28,2 3.4 2 n? nd
7 -4 12.2 2.8  33.4 W 701
29 -6 12.0 23.0 339 45 7ns
e -5 12.3 2.8 3.4 i8 680
(MARCH)
23 10 24.5 6.4 18.3 &8 - 657
25 9 23.1 35.0 47.0 67 - Ghly
20 5 2h.1 WS k9 66 718
31 1 25.4 35.4  LS.h 60 _ 749
5) 8 24.6 35.6  Lb.6 63 [y
31 12 26.5 37.2  18.0 61 563
30 20 29.9 33.0 46.0 63 567
30 12 26.8 33.7 £0.6 [ 499
3 14 27.0 35.7 LS. 60 572
3 11 25.4 L0.L 55.4 &8 534
29 13 27.7 38.0  148.2 63 584
31 13 26.3 37.4  18.5 63 578 \
0 - - - - - -
0 - - - - - -
0 - - - - - -
30 9 2.4 L2 4349 59 594
19 25 1.2 L1.5  50.9 61 583
28 8 20.3 27.3 343 ks 904
28 12 26,6 35.9 45.2 57 589
21 2 20.6 32,1 W36 56 656
30 8 24.6 0.0  35.h 60 610
29 9 25.4 35.1 L6.8 64 623
30 6 25.6 35.8  48.0 68 600
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Socurvty islermstion

STATIONS
Station No. Location® Elevation (Metera)

1 ¢S 213983 80 , )
2 CT 340139 80 DO
3 CT 237160 40 '

4 CT 269239 - 80

s CT 318282 120

6 CT 300296 185

7 CT 323307 120 o
8 CT S0R344 220 -

-9 CT 583344 220
10 CT 630365, 200

1 CT 666395 604

12 CT 780451 . 260

13 CT 839456 ©235

14 CT 838428 200 S

15 CT 855166 100 : e

16 DT 123359 350

17 DT 161329 86 - ‘ ’

18 DT 201336 ) ns

19 DT 250370 00

20 DT 307013 480

21 ’ DT 313405 | L50

22 . pT 301206 340

23 CS 725927 300

!

! AWS Stations .
U3 Jongbu cs 2878 A0 Lol
1 g Chunechon CS £892 8s RN
! Kwandae-R1 DT 2106 170 Voo
; Seoul cs 2158 30 ' »
Kangnung DS 9078 20 T

— Rt N S

! " #1000 Meter Universal Transverse Mercator Grid.
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MONTHLY DATA USED IN MAPPING DISTRIBUTION =
. OF TEMPERATURE IN COMSAT 20NE®

DECEMEER

£

Station No. I Min. Ave., Min. Ave. Max. X. Max.

U
w
we
£
g
»

e e 1 s W et ot ¢ £t =

O BN OV N

merger
%

regr e
>

33.!8!'!\‘
\.‘555'_'5""'5"

10 b

1 ‘ p e
05 2600 -s T ".

13 1803 2’~6 nl : L )

1‘ 1905 2709 36.9 ! ;:,w»g

15 - - - - . -: )

16 - - - -

17 20.0 2.3 71 51

[t
[
)
]
Io l&bglll’lllllnll

roor
(%3
N

’ b
LgRRy

AWS Stations ) e N

23.9 32.5 hl.l 9
5 33.1 - A28 56
3 32.h6 1.6 55

0.5 49 &b

-~

Ui jongha
Chunchon
Kwandae-Ri
Seoul

Kangnung

BRwww
BRI
5
&

#Data used onmly when locatien was occupied on at least 85% of the days
of the month. .
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MONTHLY DATA USED IN MAPPDIG DISTRIBUTION
OF TEMPERATURE IN COMEAT ZONE® e
JANARY L
'.
Station No.  X. ¥in  Ave. Min.  Mean  Ave. Max. X Max. .
1 - - .o - ' - . :
2 - - - - - K .
3 L 14.5 23.6 32.5 h . 1
4 -8 16.8 2.2 28,0 w0 R
3 - - - i - )
6 [ RV 2.8 31.2 &3 - 3
7 -7 8.7 19.0 29.3 39 .. :
8 -6 13.4 2.4 N4 L0 2 _
9 -5 7.7 19.4 31.2 43 - e
10 -10 5.7 18.8 31.9 A2 =
11 -2 10.9 19.5 8.6 Lo o
12 -10 7.9 19.0 30.2 42 ""‘"""‘
13 -3 10.0 19.8 29.1 37 ) 4
14 -5 8.9 20.5 32.1 L0 :
15. A1 12.1 22.8 33.0 Qu
16 -2 12.5 2.7 30.9 Ll
17 0 12.9 2.4 29.9 33
18 - - - - z
19 - - - . - -
20 -4 9.4 0.0 30.6 46
21 -7 9.2 0.2 31.3 42
22 - - - Z -
. 23 - - - - -
AYS Stations N '
U4 Jongbu 1 17.0 25.3 33.6 43 o
Chunchon 0 15.6 25.2 3.8 43
Kwandae R4 3 15.9 25.1 3h.h L
Seoul 5 18 25 3% Ll -
Kangrung 10 26 32.5 39 50 -
) i
#Data used only when location was oceupied on at least 25% of the days ;;:
of the month. (Exceptions noted on January map
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MONTHLY DATA USED IN MAPPING DISTRIBUTION
OF TEMPERATURE IN COMBAT ZONE#

" FEERUARY

Station Yo. X Min. Ave, Min, Mean Ave. Max. X ¥ax,
1 -3 1.9 . 2.9 32.7 1)

2 - - - - - -
’3. =5 1n.o 23.3 3.7 L6
g -5 12.0 ‘2.8 . 339 45

; 7 -5 ‘2-0 22-9 3308 m
) 8 -4 13.2 22.8 32.1 43
9 N ‘6 12.0 22.3 32.5 &3

10 - - - T - -

11 -5 12.6 2.6 30.5 . 47
12 =10 10.9 21.4 31.9 W2
i3 ~5 12.8 21.5 30.2 L2

14 -9 11.2 21.6 32.1 48
is5 -2 15.4 25.4 "35.4 45

16 -2 . 15.4 2.6 33.9 &7

17 - - - N - -

18 - -~ . - - -

19 - - - - - -

2 -2 11.9 L2, 30.4 39
. ral -5 10.8 21.4 31.9 L2
2 -3 1%.3 23.6 . 32.9 A3

23 - - - - -

AWS STATIONS ..

Ui Jongbu 0 15 24.5 34 - &7
Chunchon 0 16 26.0 36 5
Ywandae Ri (V] 16.1 2.8 33.6 N8
Secal 3 17 25.5 3L LS
Yangnung 12 23 29.5 36 L5

" #D3ta used only when locaticn was occupied on at least 857 of the days
of the month. ) c
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MONTHLY DATA USED IN MAPPING DISTRIBUTION ‘
. OF TEMPERATURE IN COMEAT ZOWE®
MARCH -
Station No. X Min.  Ave. Min. Mean  Ave. Max. X Max
1 1 27.0 38.1 16.4 58
2 9 2.8 35.9 47.0 é8
z 12 2.8 39.2 50.6 é8 .
3 T ST X R X 8 N
7 8 2.6 35.3 46,0 60 -
8 12 26.5 37.1 48.0 61
lg 8 24.6 35.5 46.6 63
1 8 25.4 387 k5. 6
R 8 25.4 35.2 45, s
15 11 25.4 104 S5.4 6
16 9 2L.h 34.1 43.9 €9
17 - - - - -
18 8 20.3 27.3 34.3 38
19 - - - - -
20 - - - - -
. 21 - - - - -
2 - - - - -
23 i3 26.3 37.8 48.5 63
AWS Stations 4
Uijongbu 14 27.7 _ 38.6 49.6 63
Chunchon 14 29 39.5 50 - 65
. Kwandae-R{ 12 29.1 37.6 h6.1 60
Kangnung i7 33 39.5 46 65
# Data used only when location was occupled on at least 85% of the
days of the month.
: B »
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T  ARMY MEDICAL RESEARCH LABORATORY ~
Y - FORT KNOX, KENTUCKY . S
S
<D REPORT NO. 113 ~ NS
Lag Y April 1953' _ | .
oyl I |
: i‘:_'“ COLD INJURY - KOREA 1951-52* S
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&1 EVALUATION OF THE SUPPLY, UTILIZATION AND ADEQUACIES
OF WINTER CIOTHING FOR THE UNITED STATES ARMY IN

KOREA, 1951-52

I. INTRODUCTION
A basic approach to the preventisn of cold injuries is through

the issue of adequate cold weather clothing and equipment, indoctri-
ration of troops in their proper uses and institution of energetic

. corzand action at all levels to insure the application of these nec~

essary prophylactic measures,
Cold injuries frequently occur when inadequate clothing fails

' to provide sufficient body insulation. A1l clothing, including boot~
gear, rust be considered, since heat losses from any part of the body
affect tne total organism., Inadequate handwear, footwecar or body

clothing may permit a lowering of body temperatures in extremely cold

..
’ In addition adequate protection from wetlness must be

eavirernents,
provided, Wet clothing also facilitates a loss of body heat. Further

care ruust be exercised to insure that the clothing is properly fitted
L &3
to the individual to avoid any interferen. with the nomal eircula-
tion of blood resulting from constrictive combinations. Tight cloth-

inz, especially bootgear, should never be worn under wet-cold or dry-

cold conditions such as are prevalent in Korea. The term fwet-cold'

refers L0 mean ronthly temperatures ranging frem +14* to 68* F. while
the %em "dry-cold" refers Lo mcan monthly trmperatures below +14* F,
In generai the uniform worn by United States Lroops in Korea

during the winter of 1951-52 operating in the forward areas consisted

of tha following items:

ot
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Headgear‘ N E
Cap, field, pile or Cap, field, cotton E
Hood, jJackat, field, M-1943 ‘

Upper. Body Cloth o ?
Undershirt, wool, 50% cotton, 50% wool, or Undershirt,

winter, 1950
_Shirt, flannel, olive drab, stand-up collar . . ' .
Sweater, high-neck, 100% wool e ‘
Jacket, field, pile, olive drab - ' ' J

- Jacket, field, M-1943 (this jac*et is vater-repsllent and
wind-resistant) ‘ _
Lower Body Qlothing . )
Drawers, wool, 503 cotton, 50% wool, or Drawers, winter, '
M-1950
Trousers, rield; wool serge, olive Aqrab Ko. 33, 18 oz,
Trousers, field, cotton 0D, or Trousers, field, cotton, M-51,
{(both type trousers are watar-rapellent and wind-resistant)

l- Handwear : Y

vt

Mittens, shell, trisger finger

Mittens, inserts, trigzer finger

p
Gloves, shell, leather
Gloves, inserts, wool
: Bootgear
; Ecots, combat, leath;ar, russet or two buckle type
Showpacs, HM-1944, worn with 2 pr. socks, wool, ski, and 1 pr.
i insoles, lelt
)

Beots, certat, ruther, insulated, worn »ith 1 pr. weol cushe
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fon sole socks
Addltienal Items
Parka, shell, cotton, M-1948 (uater—repeumt and wind-
resistant)
Parka, liner, pile, M-1948
: Overcoat, or Parka~type w/pile liner
Wool scarf{
In general the uniform worn by United Statos troops operating in
{ the rear areas in Korea during the winter of 1951-52 consisted of the
’ followlug ite=s:
‘Hg_a_ggm
Cap, filed, cotton
Hood, Jacket, [leld, -1943
Upper Body Clothing
! . Undershirt, wool, 50% cotten, 50% woi, or Urﬂcrsﬁirt,
winter, M-1950 )
3 Shirt, flannel, olive drab, stand-up collar
H swe=ater, high-neck {1002 wool)
Vest, alpaca, lined
Jacket, field, M-1943 (this jacket is water-repellent and
‘ wind-resistant)
' Lowsr_Body Clothing
. Brawers, wool, 50% cotton, 503 wool, or Drawers, winter,
i 1950
. Trousers, field, wool. serge, oliva drad No. 33, 18 oz.
Trcusers, field, coiton, or Trousers, field, cotton, M-51
; (coth type trousers are water-repellent and wind-resis-
tant)
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. ‘Handwear Sicrty Mlwastin .l
J i . Gloves, shell, leather ;
‘ Gloves, inserts, wool (160‘5 wool) 2—
Boots, combat, russet or boots, ccmbat, compositicn sole :
7 2-buckle type worn with 1 pr. cushion sole socks and % ":".‘,:
: overshoe, arctic (this type bootgear was issued to all i i
combat troops not issued shoepacs) o :
Additional Items - ) i
. Overcoat, field, 0D 7, with wool liner
Wool scarf ' )
. sEry |
Supplying a field Army with the proper winter clothing and equip- '
‘ment creates a logistical problem to insure At.hat the riflenmen, artillery-
; men, tark crewmen and even the clerks, cooks and truck drivers have the :
: preper winter clothing and equipment in t.i.ge to protect them against : .
inclement weather. ‘
To make certain that all troops operating in Korea during the ‘;
winter 1951-52 weis properly clothed for the envirormental conditiens !

: they mdzht encounter, a directive from the Eighth Amy Quartermaster ':}'_

' dated 9 August 1951, Subject: "Winter Clothinz Allowance” was sent to e
all carands. This directive covered supply control, definition of troop .
classes, phases of issue of clothir.g and equipnent, requisitioning pro- ' ’
cedures and the Murn-in® of swmer clothing and equiment. In addi- -
tion it served as the guide for all units for the requisitioning and .':‘:

’ ; 4ssue of winter gear (Appendix I). The dates of {ssué established in '

i this directive were a0t only comriied with but, in many instances, cloth- -.
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ing was in the troops possession earlier than presérlbed. '

The actual s._ply status of the required clothing items included ,'."l'

i in Phase I, II and III (see Appendix I) as of 31 October 1951 is indi- .
cated in Tables 1, 2 and 3 where the percentage of campleteness values . ; '

are cabulated. These data present evidence that ncarly all United States

divisions were completely equipped with winter clothing and accessory

} . gear approximately four wecks prior to the onset of cold injuries. By
o 31 Noveriber 1951 these units had completed their initial requisitioned _ ' EJ
L~ requirucerts, Assuming; that these items were properly lssued to the ::E;
< troops of the lower echelons by this date the men were prepared cloth- .-:-_::
- ing-wise for the anticipated inclement weather. Certain units which sus- “
talned a considerable number of cold injuries during the last few days of ’--‘.‘;

Hovember 1951 did have the proper winter clothing and equipment a-vailable,
including the bootgear, but a failure to anticipate adverse weather con- \
ditions, coupled with serious tactical developrents, kept the equipment : ‘_
. from being iasﬁed. . "”

' The equipping of the troops with rew boots desiznated s "Boots, ‘ . :

i cambat, rubber insulated", was not included in the Phase I, II or III

<> issues as this ites did not arrive in Korea until after 31 October 1951. .".
* Table 4 shows the dates of issuc of this new bootgecar ard the total num- -

ber issucd per division.
i IT1. ADSGUACY OF THE WINTER COMDAT UNIFORY
{ The uniforn iasued to troops in Yorea during the winter of 1951-52 ;;
g was a Mintted-stardard® uniform. It now has been replaced by a new wet- ,
f coid ensemble. iiowever, this new uniform had not been produced in suffi- .‘
cient quantities to make it available for the wirter of 1951-52. The iﬁ-— :'
"i sulation provided by toth the Minjted-standard” and the Mstandamd"” web- _
]
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TABLE 1 | P

PERCENTAGE OOMPLETENESS OF ISSUE BY DIVISIONS SN . RPN
FOR PHASE I CLOTHING ITEMS AS OF 31 OCTOBER 1951 o

Tst Jist | 2nd | 3rd | 7th | Z4th] 25th ;'4*-1
If,a » Marine] Cave| Inf. Inf. Inf.] Inf.{Inf.|Total LOAS
Dive §Div.] Div.] Div.] Div.iDiv.]Div.] Div, -

— . v

. Cap, field, cotton, _ 0 O,
OD w/visor 100 1 781 8531 991 1c0] 93 1100 § 94 ' RAAY
Jacket, field, ARR
1943 Joo Jico | e51100] 99100 1100 | 98 oo
Gloves, shell, ‘
Neathar, M-49 300 i 48 2211001 81 1100 85
Gloves, insert, .
xcol, H-49 00 3 778 At 93 | 100 1100 § €5
iSccks, wool,
cuzhion sole 20 1.9 ] None| Nenel 871 931 98
Ardershirt, 505
oal, €07 ctn. 292 1911 8311001100 68 |aoc § 94
313, duffle or tag
cl9, waiterpreof oo | 95 931 w1 9 1100 1100 95

fAantet, wenl, 0D 1 lNcne 11CO 99 1300 11¢Co | & 1100 83
2ds,slaeping, To be {issued approximately
otable 15 Dace:hapr 1651

Total % {8 }] &}l 97f w]92]98 ] 9 v )

3

a

#0btained froct requisition data - Quartermaster EUSAK

DESTRICTED O
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TABLE 2
PERCENTAGE COMPLETENESS OF ISSUE BY DIVISIONS
FOR PHASE II CLOTHING ITEMS AS OF 31 OCTORER 1951
lst |1st §2nd | 3rd | 7th | 24th|25th
( Iten ® Marine|Cav. | Inf. | Infs Inf.) Inf.}Inf.}Total
Div, IDiv. | Dive } Div,}] Div.!Div.iDiv.| Div,
’ Prawers, 0D, 508
ctn, €07 wool 100 _| 89} 97} 95] 1001 95} 931 9
food, Jackset,
Sield M-t9 - %8 1t 23 .4 991 100} 97 1100 91
Cairt, flannel,
i DD 100 ! 57 1 25 ] 95§ 3000 921100 § 91
; Pusperniers, S
t Lrovier 170 1 95 1310c | 89f 300} 871100 ) 96 A
' swiater, high- f ! »
reck 93 93 | 200 5 c6iicoicof 98
\ . firousrs, fiecld i
, 2etiar, CN 95 83t eal 95| 1001 o7 94
E‘z«cu:ers, wool
: sD 2% 83 921 991 o5l 731100]) 83 .
; Total 88 | 83! 97| 95] 99 | 98|
A
‘ #Chtained fraa requisition data - Quartermaster EUSAK
H
I
i
|
i
i
. ‘ . Rl oot 1}
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PERCENTAGE OOMPLETENESS OF I3SUE BY DIVISIONS

FOR PHASE 111 CLOTHING ITEMS A3 OF 31 OCTOBER 1951

1st flst | 2nd ) 3:rd | 7th {24th] 25th
Item Marine|Cav.| Inf.} Inf, | Inf.jInf.}Inf.}Total
Dive IDiv.] Dive] Dive | Div.iDiv.]Dive] Dive
Cap, field, pile 7 92 821 99 11001 80 1100 a3
' Insole, felt,
blocker tyve 0 {16 0] s Cl9% ] o] s
Jacket, field, ’
pile OD ‘ 29 9% 95. 1100 | 9, | & 1100 93
Ovarcoat, field,
0D-7 96 {Nonef 1€CO | Noae]l 93 0 INonel 41 e
Farke shell and 3
liner pile 9 }9o2%8 8| 8 1 9191 9al] 92 i
Overshoes, '
arctie 99 |lonel 100 | 200 {100 0 |lonel 57
Shoepacs, H-1SLL 9 1Rl Al s tnilynlal o
Socks, wool, sii 23 185 751 99 1xco fon | 98 91
Vest, aleaea lined | Yone {None]l 100 t MNone jlonejlCO jNonel 29
Bag, sleeping,
countain 100 1 97 1 100 87 1100 t 22 1100 95
Bag, slecping, :
weol ) cne 0 {100 0 1100 1100 § 45 49
Case, water-
revellent 929 20 63 { 100 t1¢(0 1100 1100 98
Muffler, vrol OD 100 1100 67 1109 92 1.92 1100 9t
titten, chell,
triprec-fin~er 100 63 1 90 110G 83 | 62 J100 | .86 oy
Yitten insert, -e
triccer-finzer 100 | 0 49 92 1100 1 9, 1100 30
Total 93 3 89 7] B A] % N

OTE: The 45th and 40th Infantry Divisions were sent to Korea

from Japan and received all Phase I, II, and III items
prior to departure,

#0btained frem requisition data ~ Quartermaster EUSAK
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TABLE &4
DAT=S OF COHPLETION OF ISSUE

OF THZ BOOT, COMDAT, iUBD:R, INSULATED®

2nd Inf. Division
9th Inf.
23rd Inf.
3gth Inf.

7th Inf. Division
17th Inf.
315t Inf.
32d Inf.

3rd Inf. Division
7th Inf.
15th Inf.
65th Inf.

Cose ¥ enad wrb . el &0 S i 2 Vi o N
. N . . ..‘
. . M

scesesecssscstcscvescssnsscencese Dive Total 6,” Pre
i!egt eessvsvsssssce Zl, 22 and 23'De&:o 1951
Regt esosssssss 25 Dece. 51 thru § Jane 1952
Zegt s00s0sssstscsscsssescccese 2 JaN, 1952
sescecsccrcsssascsscssrsessssses Dive Total 6,@ Ppre
REgt o..ooo;.oooo.ocooooooto-- 30 Dece 1951
RCgt 0000030800000 00000000000085 30 Dec. 1951
Regt sssevavessssvcscccosscsse 28 Dece 1951

essssesssscscscsssssnsssssscsses Dive Total 6,(X)O Pre
:‘.cgt 000008 ssn0sesn0s000 RS 11 Ja-n. 1952
BEKt essessscscecs 12’ 13 and 1" Jan- 1952
REgt eessccccenane 19, 20 and 21 dan. 1952

L}
%
i
]

‘.

-~

25th Inf. Division eeceeceovcccsscessoanssscsceoses Divy Total 6.m Pre
Mu\ RCT essccvccsccsces . 30 and 31 Jan. 1952
27th I.I"Lf. Zlegh se0ese0sevscnc0stsssoesee & Fedb. 1952 . .
35th Inf. ?-Cgt' except 31"d Bl sececneses 8 Feba 1952 - :'..
35th Inf. :’303‘. 32’d BEn ®ss0esvcsocsqonn 20 Fed. 1952 .

ttoth Infe Division eeseccccccccscsensccccsccscscesse Dive Total 6,&0 pr.
16%:1 Inf. R‘.‘g'o 880000t oscsecsvvcsovesssons 5 Feb. 1952
N 223.‘d Inf. :icgt 80000080 c00vesvrscrtsssase 6 Febe 1952 .
wgh Inf. -).‘.'gt 6ss8060000s00ecsovssscsnnds 5 Febe 1952

’Asﬁh Infe DIvisicn eeecceccccscocscsssesccccscesass Dive Total 6,@ Ppre
179.31 Inf. Ilegt ®esss0ccssecsccee 7, 8 and 9 Febe 1952 :' )
180th Inf. .:Cgt esesecscssesecsee 29 and 30 Jan. 1952 ,".f S
27%}\ Inf. Heg?. ensssc0s000000000 1. 2 and 3 Jan. 1952 ’ .

lote: 1. All above Divisions were issued 1,000 additional pairs of
the boots, combat, rubber, insulated between 23 and 25 Feb.
1952, maiing a total of 7,000 pair per Division.

2. The 1st Marinz: Divisicn had sufficient stocks on hand to o
issue the insulated boot to all members of the Division. ‘ S
A Marine indoetrination team had canpleted issue and train- |
ing of trocps in the use and principles of this new type .
foctzear during the month of October 1951. -

# Obtained from requisition and issue data - Quartermaster EUSAK \

RESTRICTED

51 Cacuity Wunaine




" ¢

PN 2 . LS P T L ey e L ot eeltaae . ‘ . .
VR OO TSI L TPV B D% iy DUPVIP PO PRI LE, - SAY ST PN ey I ~ I A R O

. ‘X.-..

RESTRICTED
Secanty infornsine
cold uniform is basically the same. The new Mstandard® wet-cold uni-

forn, through the use of four top ‘body layers, provides as much insula-

tion as the "limited-standard™ with five top body laysrs and permits
more efficient ventilation for the prevention of overheating.
The following are selected couments regarding various items of
*he "limited-standard™ wet-cold ensemble issuod during the winter of
1951-52:
Undershirt, wocl, S0% cotton, S0% wool

This undershirt was unsatisfactory because its design caused -

binding at ihe armpit. It was also difficult to put on and
take off. Its snug fit prevented proper ventilation.

Shirt, flannel, 0D
This shirt provided an excellent layer of insulation and vas
capable of easy ventilation.

. Sweater, high-neck .

This sw;ater was difficult to put on and take o0°“ because it
was a slip-over type. It also did not allow proper ventila-
tion. Many sweaters issued during the winter of 1951-52 had
been renovated from the e:dstiﬁg stock of the previous win-
ter. Shrinkage caused by cleaning reduced the insulating
value of the underlayers.

Jacket, field pile, OD
One of the main disadvantages of this item was it could not
be worn as an outer gament since the material used was
neither wind-resistant nor mter-yrepellent. It also had a
terdency to creep and binding resulted,

Jacket, field, M-1943

152 RESIZICTED
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This Jacket pemitted hetter ventilation and auwe:i freedonm
of body movement. It was easy to put-on and take off. It
had adequate pocket spanes and it was water-repellent and
wind-resistant, This made the item sery versatile. Hany
troops esxgresscd a desire for a zipper closure and a draw-

. string at the botiom as well as at the middle of %he jacket.

Drawers, wool, 50% cotton, 50% wool .

These drawers were difficult to put on and take off. - Thcir."
snuz fit prohibited proper ventilation.

Trougers, field, wool, OD

These trousers allowed freedmm .of body movement. They were
easy to put on and take off and provided a satisfactory inner
layer of insulation. Many troops desired a. zippered instead
of buttoned fiy.

Trousers, :‘.*.(r:ldL cotton

Thece trousers allowed freedor of body moverment except when
Jneeling or squatting. They tended to bind at the knees
and scat. They were easy to put on and take off. ¥any of-
: the. troops expressed the desire for additional pocket space,
su¢h as cargo pockets on the legs of the trousers, and also
a zipper fly.
Hood, Jlacket, field, M-19/3

‘This hood protected the neck and head from wind and rain.
Handwear (Mittens, shell, trigger-finger, w/wool insefts and
Cloves, shell, leather, w/wool inserts)

Both types of handrear were worn during the winter of 1951-

52. The general opinion of front-line infanirymen was that

.. 153 ’ RESTRICTED
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. the trigger-finger mitten with the wool insert provided

e

greater climatic protection but did not permit as much d;x—
terity as did the glove, shell, leather, w/wool insert.

Alnost univ;arally the wool inserts were worn with the outer ' '
shell for both types of handwear. There were many situa-

tions, howsver, in which the trigger-finger mitten had to be

LSy

removed in order to provide the necessary dexterity needed

in sﬁch energency activities as: Jamming of small arms and )

automatic weapons; adJ(mtment of artillery sights; splicing -~
of communication wire; performing first aid by medical corps;

men; etc. A3 a result of ths rexoval of the handgear, losses

of this item occurred. Such lozases coupled with prolonged

exposure resulted in frostbite. Becavse of the lessened dex-

[ U e L™ T

terity when wearing mittens, certain infintrymon preferred

to use the five-fingered glove which provided less protection

against cold. To provent loss of kandzear in corhat, a recom

monded solution is to attach the handzear to & neck cord sim-

[ .

ilar to that used with the arctic mitlens. Scme troops did
improvise and use this methed. Possible appresches to the - N T
solution of the preblen of heat conduction fram the hands are:

1) modification of handgear which will permit maximin dexter-

ity and yet provida radmm pmte;:{.ion, €.8+, use of prctec-'

tive anti-contact liners which will remain on the hand,

giving sone prq!.ection egainst cold injury when the outer

shell is rewoved mecentarily in e:ergcnciés; 2) use of im-

permaable outer shell materials to provide protection against

wetting. Pending development of such materials it is suggest-
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ed that men be instructed to carry xtra wool inserts.

Undershirt and “tawerc, winter, F-19%50

This is a very satisfactory item. The now "standard® under-
"wear was designed to fit loosely over the budy in 3 manner
similar to pajaras; in contrast to the former standard gar-
ments which were form-fitting. The new underwear gives the
soldier added insulation, increased freedom of movement and
better ventilation., The drawers nave a loose-fitting elas-
tic waistband. Loops located at the waist are included for_
atiaching suspenders. The new design also .prmri.des suffi-
cient raterial so that the small arount of shrinkags vhich

‘ ocecurs with launde "ing will not cause the underwear to be-
cane tight and binding. The drawers are constructed to pre~
vent binding while squatting or kneeling. These two items
are in every respect far superior to the "limited-standard”
Undershirt, wool, 50% cotton, 50% wool, and the Drawers,
‘wool, 50% cotton, $0% wool.

Bootgear

: Three types were worn during the winter of 1951-52: Boots,

combat, russet or 2-buckle type; Shoepacs )!—19@; Boots,
comtat, ruboer insulated, te in Novesber of 1951 a large
group of cold injuries occurred in two separate units. The
frostbite cast:alties of these units were wearing the coam-
bat lezther boots in spite of the fact that the shoepacs
had been lssued. lack of appresiation of climatic changes
in ¥orea at this time of Lthe jear by the unit cuz:-.andcrsh

resulted in the occupation of a hill by trocps garbed in

: RESTRICTE
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leather boots. This newly océupied position .fomer.ly had
been held by Republic of Korea (ROX) troops. The ROK fox-
holes were shallow and required extensive remodeling.
. Shortly after occupation of this hill s combination of snow
} . . and cold, inadeqm-;te shelter and a forceful eneny attack im-
mobilized the troops and prevented the exchange of leather
boots for shoepacs which had been loft in the rear battalien
. ' - headquarters area. News of this regrettable experience soon
| spread across the entire front and ccmanders of all eche-
lons became more aware of the dangers of improper clothing:
and cold weather. Vigorous training and control n;euures
were pramptly instituted to prevent similar occurrenceés.
- ts,‘ coobat, all 1. ther. These leather boots wers un-
satisfactory as an itex of bootgear for troops operating
in the forxard areas but satisfactory for troops inl rear

- areas when worn with the arctic ovarshoes. They should

- —

never be worn alone-on »et and water-logged surfaces.

The range of actual air tesperatures for recaraended use
is frem +41° to +104° P. This item was never intended to
be used as winter bootgear. This combat boot was designed

Lo be worn over one pair of cushion sole socks. This is

not considered sufficlent insulation for the winter months

in Xorea. Those leather boots have a low toe cap which

can limit the movemant of the toes. Leather cczbat boots

bt s s 8wy

do not have a rcxovable insole which is needed for added
insulaticn under the foot in wet-cold climatic conditions,

\ In smo cases men believing that an extra thick sock would

¢
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provide more insulation wore ski socks with the leather
cambat boot... i In most instances this proved to be of
little value since an extra heavy so;k resulted in em-
barassment of circulation and probably contributed to
cold injury. Except for the uys of the leather boot at
the onsct of the Korean winter (2951-52) previcusly
mentioned, the majority of the front-line infantrymen
wore shoepacs during N:gvanber', December and early Jan-
uvary. Most of the supporting troops wore the shoepac
the entiry winter. )

Shoepacs. The shoepac is a 12 inch high boot whose
lower section to the ankle level is made of rubber and
upper portion of lcather. The rubber partion of the boot
provides traction and is waterproof for wet and water-
logged surfaces under wet-cold conditions, The thermal
inswlation is providel by two pairs of heavy wool ski
socks of different sizes (if sjze 10 sock is normally
worn, one pair of size 10 and cne pair of size 11 ski
socks would be reguired) along with one pair of heavy
felt insoles. The shcepac szemed to provide adequate
protection under certain combat conditiona when proper-
ly fitted and worn with suitable sockgear and insoles.
However, a major defect was the loss of tho necessary
insulation provided by the layers of the sockgear when
t.;zcy were saturated with sweate Subseguent immobiliza-
tion usually resulted in a cold injury. A number of
shoepacs were issued which did not have a stecl shark

RESTRICTEL
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for arch support nor an adequate seal between the rubber
bottom and the leather top. The carryling of extra sock-
gear for ehangi.ng vhile on combat missions to provide ’ - . .
dry effective insulation was not always militarily expedi- PRI
ent nor was it practiced to often in Kereas The shoepac
_itsslf was impermeabls to moisture emitted from tl;e foot
in the form of sweat. The prolonged wet conditién of the
foot softensd the skin and contributed to the disabling se-
quelae of maceration. The shoepac, in general, necassi-
tates a high level of logistical support beczuss of the
mecber of socks and extra insoles required for protection
against cold. Exawples of the logistical difficulties en-
countered were the frequent launderings and mismanagement
in sock exchange, v:sulting in the returmn of improper sized
sock é.c.:bir.ations to the individual seldier. Constriction
° v of the feet occurred if the individual socks were too small
or Af the outer layer was equal in size to the inner layer.

Ponts, Ccmbat rubbep insulated. The issuance of the new

rubber, insulated, casbat boot was limited by the arailibile

ity of supply. It was not until late in February 1952 that

issue was couplete for all United States divisions. The

oririnal 6,000 pairs per division, which were later increas-

ed to 7,000 pairs per division, were {ssued primarily to

the front-line infantrymen, medical corpsmen and other pex\-

sornel who were asscciated verv closely with the activitles

of infantry units. The lst Marine Divisicn was the only

unit which had sufficient quantities of the new iype boot-
mgynaTe

: ‘ Hedlubit
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gearvto equip all personnel: This boot 1s made of two lay-
ers of black rutber and is 11-1/4 inches high. The foot
. and ankle portion is insulated witkh a layer of 14 oz. wool
t . : . fleece and the sole with a 1/Z inch felt pad. The rubber

!
|
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gole and heel are cleated for Lraction. A shelf is provid-

ed on the back of the heel for securing snowshoe and ski

; ‘ : bindings. A steel shank is incorporated for arch support. ‘Q
‘ " The flecce and felt pad insulation are wulcanized between

! g . ) ( 3 ' the inner and outer rubber surfaces, thersby protecting the
insulation from either internal or external moisture. This
. . provides continual dry insulation thus preventing heat ...
; . | Joss. In this respect there is a decided advantage over
the shoepac which loses its protective value as the soci: . .

.

layers beccme wet from sweat or sater. The newv boot 1is

worn with only one palir of cuzhiocn soled socks. This elim-

! ates many of the lcgistical pretlens which  lst with the

.ahoepac. Danger ¢f constriction in the feet 1s reduced.

Indoctrination of troops ia the principles and use of this

new type boctgear was required and a special training pro-

ca—

gram was instituted. There ws erthusiastic and spontan-
eous acceptance of the new boot. The mlission of training
the troops in the use of the new boot wa= assigned to the .

Quartermaster Wet-Cold Indoctrination Teams. Assistance .

i e et e = e rea o .

in this training and fitting prosran was given by special
: representatives from ths Departzernt of the Amy, Office of

the Quartermaster General and the Cold Injury Research

Team. In all units the principle of the insulated boot
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was explained in detail so that the individual soldiers b
fitted with the new boot would know its capabilities and i
_ limitations. Data revealed a definite reduction in the o ‘
] incidenca of lower extremity cold injuries irmediately ii. . ~
‘ following the issuance of the new boot (See Epidemiology
Section of the cambined report). Relatively fow deficien- ' '
cies were encountered with the insulated boot, such as rip- ;-q
pirg of the outer rubber layer with resultant wetting of i‘-
the floece insulation. This might be overcame in part by : :
] "the conversion of the insulation frem flecce to a plastic | 1’} ' -
: substance or -other mtarialf The retention of sweat by ‘ ‘,,,
the relative absence of sbsorbing materials led to macer- :'“
‘ ation followed by partial denudation of the sole of the ‘ j
foot and aggravatien of existing epiderwophytosis. IHow- _
' ever, strict attention to the basic principles of foot hy- ' ‘-‘f
: ] giene will suffice to overcome these difficulties. It was “'
‘ felt that sone mechanical or other form of vent{ilation was .
: i required in order to remove the vapor (moisture) without .
3 ' reducing the insulating quality of the boot. The boots, P ) N
3 produced by various mawmfacturers, varied in size, width o -
and stiffness. In same boots the hook eyelets pulled out.
l In others the top of the boot, at the bellows Junction, o
: chafed tha calf, especially in those individuals with =
‘ heavy leg structure. Many men expressed difficulty in
‘ putting on and taking off the boot when socks were wet. ‘
The majority of infantrymen interviewed regarding this new ":t
type bootgear agreed that it was by far the best for winter » ) -
160 ‘ RESTRIATED bk
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S, folermdne . O
operations from the standpoint of both warmth and over-
all camforte One. important finding was that this boot did
not require any "breaking in" as do most types of Army o
bootgear, Another interesting note was that four men while '
wearing the new insulated boot stepped on anti-persomnel .
nines and incurred only minor sprains, whereas serious foot _
injuries are to be expected with the cacbat boots or shoe- - :'_\

pacs. ;

Table 5 shows thie various types of?cnbat. bootgear issued ;

in Xorea during the winter of 1951-52 with respect to the .

required sockgear for each type, their function, the sur-

face conditions under which each was used and the range of [‘-:

amblent temperatures for satisfactory use. _:

IV. WET-COLD TRAINIMG :

Preparation for the cold weather training program for the winter .:“..
1951-52 began in July 1951. At that tize there were four tecms in Korea '“

who had participated in the program during the winter 1950-51. In July i

the tesms formalized the winter training program by initiating: 1) sur- . :
veys at unit levels to determine clothing reguirerents; 2) review of clo- ':

thing records with rezard to current sizes needed and 3) preparations N

of requisitions for the neccssary winter clothing equiprent. This activ-

ity continued throughcut July and August 1951. ‘ '

In the winter of 1951-52 howevér, a decision was made thal the ’ ' !

four Quartervaster Corps teams would be utilized for the training of unit ' ‘_

instructors who would, in tum, irstruct ail parsonnel of their respect- ‘:‘_

ive organizations. The training responsibility was made part of the -::::f

cczwand resronsibility. A team consisted of one officer and one NXO
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TABLE $ .
' TYPES OF COMBAT FOOTCEAR USED IN KORFA BY AMERICAN TROOPS DURING -
THE WINTER OF 1951-52 WITH RESPECT 70 THEIR R2QUIRSD SOCKGEAR,
OPTIMI2! FIMCTION AMD AMBIENT TEMPERATURE RAGE# v
“ . ] fange of » oy
Cround Axbient « 3
Iten Sockgezr 1 Surface Temperature -
! Requir:d Function Requiresent For Use
e —
Generally dry
. Socks, wool, surfaces un- 41
ts, service, jcushion sole] General der tenperate to
tat, russet 1 pr. Use conditions *104* F.
i3, service, Generally dry
oarbat, camposi-|Socks, wool, surfaces un- *1°
ion sole cushion sole}] General der teperate to
2-buckle type) lp Use conditions +104° F.
Socks, wool,{Provides trac-|Wet and water~| -
ski 2 pr.j tion water- lo-ged swr- -4
epac, M-194L4 | Insoles, proof ski & faces under to
felt 1 pr. snawshoes wet-cold cond. +56* P,
Provides trac-}¥Wet ard water-
ts, combat, |]Socks, wool,] tion water- logged sur- -4°
ber, in- cushion sole] proof ski % faces under to
T ated 1 pr. . snowshoes | wet-cold cond. +59* F. Y
# Obtained for footzear charts Clothing
Almanae No. 10 China and Korea OQG
i
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was ;ssigned to each corps making a total of six teams. When tralning
sessions for each division and corps had been cuapleted, additional in— e
struction periods were held for training unit instructors for corps ar-
tillery, engineer, signal and miscellaneous units, In addition to in- o
structor teams fram the units in the Pusan area and the 2nd Logistical
Cormand, a team was provided which was respoisible for training new

units arriving in Korea. The United Nations Training Center also had a

(,' team which was responsible for the training of new United Nations units R
a3 they arrived in Korea. ‘f'-‘_:'.-
- The training sessions for unit instructors were scheduled to cov-

er a two-day period and consisted principally in a discussion of the var-

fous types, signs, causes and possible effects of cold injuries. Train-

ing aids, including clothing demonstration sets, were also distributed ':,.:‘_:
to each unit instructor. Incluled in these sessions was a practical -
demonstration in the proper wearing of various clothing items. Opportun~ A KA

ity was provided for consideration of individual prcblems by quarter-

master team members.

$im
’

’ Training of all division, corps, artillery, signal and engineer
teams was cucpleted by 10 October 1551, Training of area coomands ex-
cept Pusan had been scheduled and ccupleted by 1 lovember 1951. Fifth

Adir Force training officers were instructed en 24 October and Znd Logis-

]

tical Carmand unit instructors in the Pusan ar-a between 12 ana 15

X B ]
i

L A T N }

November.,

v

Spot announcements from Armed Forces Radio Stations were made

P

daily throushout the winter rezinding listeners of measures to bs

taken in cold injury prevention.
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Many times difficulties were encounterad by changes of cammind,
New otficers,_ particularly in campany grades, through lack of knowl:-dge
of pruventive principles of cold injury and the proper use of cold
weather clothing, wore wrong types of clothing and, sametimes, issued
direct orders which often undermined all previous instructions given by
the Quartermaster Wet-Cold Indoctrination Teams. Many new officers who
entered the cozbat zons missed the cold weather training given at
United States Ports of Bubarkation or at Replacement Centers in Japan.
In view of the above, a delinite reqpiremen& is neaded, whereby all . '1.}
officers ordered to a wet-cold cocbat area receive training in the pro-
per use of clothing and equipzernt necded for cold weather combat.
V. CONCLUSIONS -

The supply of winter clothing was adequate and effectively hand- ; T
led at all echelons of supply. With few exceptiona, the necessary cold
we_at.fxer clothing was available in sufficlent time to provide United
States troops with the propsr items for the utmost protection against . Co-
enviromment. The wet-cold uniform issusd to United States troops in’
K;n'ea for the winter 1951-52, in most cases, provided adequats insula-
tion and protection against the rost savere envirommental conditions -
experienced. The shoepac will provide greater protection to troops
in the rear or non-ccmbat area than the leather cambat boot. The in-
sulated rubber boot was the rost suitable bootgear available for wet-
cold conditions, Strict fool hyzieno principles should be observed at
all times with all types of bootgear. The new insulated boot was pro-

bably directly responsible for a reduclion in the total amount of ¢old

injury sustained by United States trcops in Korea during the winter

1951-52, The trigser finger mittens provided the most protection

164 RESTROTED
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against z0ld injury. The trigger finger mitten, however, does not al-
low satiafactory dexterity. The wet-cold training program, winter
1951-52, w3 superior to that of the previocus year, 1950-5l.
VI. RECOMMENDATIONS

1. The tnsulated rubber cambat boot should be considered the
dasired iten of wet-cold bootgear for ali troops engaged in cacbat.
The capabilities of the insulated boot could be improved by replacing
the fleece insulaticn with a type which does not wet as easily.

( 2. The shoopac, M-44, should be issued to only rear and non-
' coubatant personnel, ‘

3. The shospacs made prior to the M-I model sheild dbe declared
obsolete and taken out of supply channels.

Le Cold injury training should be made A part of the soldier's
basie training course. Similar training should bs given at all officert's
basle and advanced courses. Whensver a new itea of elothing or equip~
rent i3 Lo be supplied all troops should te properly traine& in its
application.

{ : Se A record of cold weather indoctrination should be entered
on the soldier?s WDAGO form 20 and the officar's WDACO form 66.

165 RESTRICTED
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: HEADQUARTERS
EIGHTH UNITED STATES ARMY KORFTA (EUSAK)
.. Office of the Cormanding General .
' APO 301 :
. AG LOO KQM¥ - 9 August 1351
SUBJECT: Winter Clothing Allowance
.. 10 See Distribution
{
4.
. - Genera.. Maximum allowances of selected winter clothing and
equipnent for issue in this camand to military personnel shall b2 as
prescribed herein. .
2. Supply Control. . ‘ :
a. The supply of all winter clothing and eguipment will be
sufficient only with the strict application of surply control measures.
Items not required will not be requisitioned. ¥euntain sleeping bazs
will te the nost critical of all winter items. Upon the departure of
an irdividual from the forward area, this item will be turned in to unit
. supply officer for reissuc to incaring replacenents.
b. Those troops billeted and perfoming duty in the cities
of Pusan, Mazan, Taegu, Inchon, Ascom City and Seoul are not authorized
pile caps, and awuntain sleeping bags.
|. 3. Definitions of Troop Clasaes.

a., Class As Those units which habitual)y osperate in the

forward active cecbal zone and which are in physical contact with the
enemys Livin; conditions usually require extendel use of forholes.

b. Class P: Those units which habitually operate in the
forward active comabat zone and are ocsasionally in physical contact
with the encyy. Living cornditions nsually pernit socewhat better
protection fraa the elements than Class A units.

se lasa C: Those units which habitualiy operate in the imy
or Corps zervice area of the combat zone, wherc housing is sometimes fur-
nished and protection fram the elements can usually be improvised to a
better dezrce than in the praceding clasces.

. | . RESTRICTED
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AG L0O KQM ‘ 9 August 1951

SUBJECT: Winter Clothing Allowances Rx—vgm

d, Class D: Those units which are normally based at an air-
field vhere base facilities and conditions permit use of housing,
tentage and/or semi-psrmanent buildings. Twenty-four hour protection
from the eleaments is usually at a maximu. Normsl living and working
conditions at the installation will usually provide protoction from the
elements.

6. Class Es Those units vhich habitually operate fram per-
manent or semi-permanent installations in the rear areas of Korea where-
in housing is usually provided.

4. Phases ¢l Tasue of Clothing and Fquipzent. Winter clothing and
equipment will be issued in the three phases as follows:

a. Phase I. The following itams of winter clothing will be
available, on basis indicated, by 1 September 19513

Clothing
Itm

]
Cap, fleld, cotton, OD w/visor
Jacket, field, K~1943
Gloves, shell, leather, M-1949
Gloves, insert, wool, M-1949
Socks, wool, cushicn sole
Urdershirt, 50% wool, 50% ctn
Bag, duffle or bag clothing water-
proof
#Blanket, wool OD
Pads, sleeping, int.atalie

OwRne

1 per individual
1 per individual
1 per individual
2 per individual
5 per individual
* 3 per individual

1 per indlvidual
- 2 por individual
1 per individual

eee exuuee [f

be Fhese II. The following items of winter clothing and equip-
ment will be available for issue on basis indicated by 1 October 1951.
Clothing Unit A eoyance
Draweras, 0D, 50% ctn, 50% wool e 3 per individual
Hood, Jacket, field M-1943 ea 1 per individual
Shirt, flannel, OD ea 2 per individual
Suspenders, trouser e 1 per individual
Sweator, high-neck ea 1 per individual
Trouser, field, cotton, 99 pr 2 per individual
Trousers, wool OD pr 2 per individual

¢. Phasa I1I. The following iters of winter clothing and
~quiment will bo available for 1ssue on basis indicated by 1 November
1951s .

Clothing Unit Allownce
Cap, field oa 1 per individual

Ciass A, B, & C
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SUBJECT: Winter Clothing Allowances Socarty biw ot
oth Unit ovance
Insoles, Felt, Blocker type pr -2 per individual
. : issued shoepacs,
i M-1944
* Jacket, Field, pile, OD - ea 1 per individual ’
_ ‘ Class A, B, & C troops
) . ) Kuffler, wool, QD e 1 per irdividual
Overcoat, field, 0D-7 oa 1 per individual
Class D & E troops
Overcoat, parka type, or
parka liner, pile and
parka-shell, ctn ea 1 per individual
. . Class A, B, & C troops
( - (Overcoat, Co-7 may e
A : issued as & substitute
iten) .
. Overshoes, arctic . pr 1 per individual) not
issued shoepacs . -
Shoepacs, H-194J . pr 1 per individusl
’ Class A, B, & C troops
Socks, wool, ski pr 6 per individcl
Class A, B, & C troops
Vests, alpaca, lined ea 1 per individual 3
Class D & B Troops Ce
Equipment
#Rag, sleeping, mountain ea 1 per infividual
. Class A, B, & C
troops exznrt KATUSA
*Bag, sleeping, wool ea 1 per individual
Class D & Z troops
oy and KATUSA
#Blanket, wool, OD ea 1 per individeal
issued baz, sleeping,
wool
Case, water-repellent ea 1 per baz, sleeping,

mountain or wool

Mittens, shell, trigger-finger pr Y per individual
Class A, B, & C tioups

Mittens, insert, trigger-finger pr 2 per individual
Class A, B, & C troops

#Maximm Ledding allowances are as follows:

One (1) bag, sleeping, mountain and two {2) blarkets, wool, 0D
or one (1) bag, sleeping, wool, OD and three (3) blankets, wool,
oD.
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AG 400 KGH RESTECTED 5 pqust 29
SUBJECT: Winter Clothing Allowances . -

-

5. Requisitioning Procedure:

a. Divisiens: Divisions will sutx.it requisitions for all winter
clothing for organic Zanic vnits and wnits attached by ccapetent orders to the
55th Qnart.emast.cr Base Depot, pursuant to schedule in par d. below.

b. MNon-Divisienal Units: Roquislt).ons for all winter clothing
will be submitted to nearest Class II & IV Supply Point, pursuant to sched-
ule in par d. below.

¢s UM Troops: Separate requisitions will be sutmitted for cach
United Nations Unit. EUSAK Cir 111 applies.

d. OSeparete requisitions for phases indicated in par 4 will be
sutnitted as follows: .

Phase - Date

I Hot later thun 1 Sept 51,
11 - Lot later than 15 Sept S1.
111 ’ fot later than 1 0Oct 51.

e. Separate cover sheets, marked SECRET, will be attached to each'

requisition, containing the follo.nn,_, infon:ation'
(1) Designation and strencth of requisitioning unit.

{2) Desimation and strenzth of units attached by competent

* orders lor which requisitioning unit is responsible for Class II & IV

lozistical support.

f. One (1) copy of the SECRST cover sheet will be forwarded this
headquarters, Attention QY.

ge Requisitions will be proper]j accomplished indicating
quantity authorized, on hand and due in, ard quantity required.

h. Items ismediately available will be marked D/O by the
supplying agency; therefore, it will not be necessary for units to sutmit
subsequent requisitions for items so marked.

i. The issuing agency may make authorized substitutions for

sizes or items. Such substitutions will be authorxzcd on the action copy
of the requisition.

LESTILTED
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AG 40O KQ¥ 9 August 1951
SUBJECT: Winter Clothing Allowances

6. Turn in of swmer items of clothing will be inace through salvage

channels when no longer required. A concentrated effort will be made to
recover the maximum quantities of swmer clothing items. o

BY COKMAND OF GENZRAL VAN FLEET:

DISTRIBUTION » /s/ C. 0. Overstreet
‘n:.: ) C. 0. OVERASTHEET
Plus 50 copies Sth Air Force Captain, AGC
© Plus 100 copizs Q! Section Asst AG
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RESTRICTED
HEADQUARTERS Secutty ietrasien
EIGHTH UNITED STATES ARMY KOREA (EUSAX)
Office of the Comzanding General
APO 301

AG 422 XG40 11 March 1952
SUBJECT: Turn-in of Quartermaster Winter Clothing and'!i-quiment

10: . See Distribution

1. A positive and continuing program will be instituted for the

" turn-in of clothing and quartermaster equipnent issued for use during

the winter. As the need for seasonal iteus diminishes, a sub2* antial
reduction in the supply load carried by individuals and units can de
accorplished by collecting and turning in these iteas.
ned and executed program will provent ths loss or misuse of articles and
will permit sufficient time for their processing and renovation.

2+ These prograns will provide for a phased turn-in of winter items.

Those elements of a casmznd not subject to prolonged exposure to adverse
weather conditions may bezin this program upon receipt of these instruc-
tions, However, all ccmands will accacpl’ sh this program in accordance
with the schedule attachcd as an inclosure hereto. Careful ccmpliance
with these procedures will enhancs the Arey-wide supply econcay program
and will assist in distributing the work load on rcce:lving and reclama-
tion agencies.

3. Major com—ands will collect all itens to bs turned in under
this program from assigned and attached units and deliver them to support-
ing army quartermaster salvaze collecting points. Xodifications to this
procedure, in order to utilize direct rail shipments frem division supply
points, may be made by arrangement with the Quartermaster Section, this
keadguarters. Separate units will deliver these to supporting amy
quartemaster csalvage collecting points.

4. To provide for more efficient handling, facilitate docmontation,
and rrevent unnecessary lcss or darags, items will be prepared for turn-
in within the capabilities of the ccm.and, as outlined below,

a. All items will be searched. Amunition and extransous ob-
Jects will be removed. v

b. Items of clothing and equipuent that lend thenselves to
bundling, will b2 tied into packages containing either 5 or 10 like items
to permit easy handling.

c. Footwear to include boots, arctic felt; overshoes, arctic;
shoepacs; and boots, carbat, rubber, irnsulated; will be cleaned, dried,
paired, and securely fastened together. Used felt insoles, issued \r}.th

A carefully plan-. ..
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AG 422 XQM-0 11 March 1952

SUBJECT: Turn-in of Quartermaster Winter Clothing and Equipment

the shoepac, will be burned by units. Unused felt insoles will be turn~
ﬁ zn.

£ . 2 s v o8 .

4. The heater, tent, gasoline, 250,000 BTU (H:rman-Nelson) k
will be cleaned and drained of fuel. The heater, with all its component ‘ -
parts, will be crated by using units. Crating material will L2 avail- .
able at amy quartermaster ¢class II and IV supply points. B

e. Prior to turr-in, tent stoves, burners, and stove pipe, will :
be serviced as follows: . ' ¢

(1) Stoves will be cleancd, nested, and bé.nded.
{ (2) Purners will be diszantled and thoroughly elenaed.
(3) Hoses and tools will be packed inside the flame pot.

(L) Carburetors will be drained of fuel and placed in wood- -
en sundries supplement pack (100-1 PX) boxes. )

(5) Stove pipe will be cleaned and bundled. It will be
protected with wood slatting and banded. .

L

" £, Stove, Yukon, will be cleaned, its campenent parts placed
within the stove, and thien banded or tied. Stove pipe issued with the
steve, Yukon, will be cleaned and bundled as indicated In paragraph 4, e
{5) above.

N g. T:ntage that is to be turned in will be dried, folded, tied,
ard tagzed to indicate the proper ncumenclature of the tent. Tent poles
and pins will be packed s2parately.

s TN T Wy

.

-

he ALl other indivicual or organizational equiment to be
turned in will be cleuned and crzated or packed in suitable containers,

L

5. Provisions will be made to protect items againet rain and
grourd colsture so they will not became unserviceable or damaged as a
result of mildew.

4. Items tummed in will be acceopanied by turn-in slip (WD AGO
Fora 447) prepared in quadruplicate. After the count has been veri-
fied ty amy salvage peracnnel accepting delivery, a receipted copy of
the turn-in slip will be returned to the unit. Quartermaster salvage
collect.ng points will maintain records, by units, of all items tummed

in.

N L S R

"

e e

7. With the exception of underwear and socks, which will be retain-
e, turn~in of KSC winter clothlag will be effected in accordance with
grecedures outlined above. Bundles will be plainly tagged MXSC ClothingM.
Cthar £SC items to be turned in will include one blarket from each indi-
widral, and all stoves, tent, with component parts.
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RESTRICTED O
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) - ' AS 422 XQI-0 11 March 1952
- SUBJECT: Turn-in of Quartermaster Winter Clothing and Fqui;nent

a 8. Itens of United States property which have been lasued to -
;- = other United Lations forces will be uccepted and receipted for in ac~ o

N _ cordance with provisions of paragraph 9b and ¢, Circular 157, this . -
headquarters, dated 2 October 1951. . . |

’ 9. A1l coammanders will take aggres'iva action to insure cmplianco '
) with this directive. .

1 Incl
Turn-in Schedule for
Winter Clo and Equip

B : BY COMMAND OF GENERAL VAN FLEET:

JOHN F. KOLO
Hajor, AGC
Asst AG
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TURM-IN SCIHEDULE FOit . Hﬁ:ﬁ&o S
WINTER CLOTHING AND SQUIPMEHT . . R
Turn-in periods for units operating north of the Taejon-Andong line: . '7.
' Phase I Phase 11 Phase ITI Phase 1Y =
15-30 Mar 15-30 Apr 1-15 Yay 15-30 May ..
Boots, arctic, felt Soots, combat, rubber Gloves, shell Burner, stove, tent
i Mittens, overwhite insulated wfinsert Drawers,” wool
o . Parkas, overwhite cap, field, pile Jacket, field, pile #lleater, tent
) Trousers, overwhite Hood, Jacket, fld, Mittens, shell, T/F gasoline, 250,000
M-43 w/insert BTU (Hermarr
/ Vuffler, wool Vest, alpaca Nelson}
. Cvercoat, OD No. 7 Overshoes, arctic
{ Parkas, all types . Shirt, flannel
= Shoep:.cs Stove, tent
/ Socks, wool, ski . Stove, Yukon
: ' Sweater, high-neck
. . . <Trousers, field, wl
R . Undershirt, wool
Fhase ¥ e
1-15 Jure . bl
f ‘ #2 Pag, sleeping, mountain, w/case, water-repellent. :t:_-
. Blankets in excess af two per individual or 1 bas, sleeping, wool and L
! . ore blanket. . -
Turn-in periods for units operating south of the Taelon-Andong line:
L ] . .
’ Phase 1 faase 11 Phase I1I Phase IV
15-30 Far © 1-15 apr 1-15 Sy 15-30 May
. Parkas, all types lap, field, pile Burrer, stove tont #*Bag, aleeping, z=in . i:ix
.- ¥ocd, Jacket, field, Drawsrs, wool w/case, water -
M-13 Gloves, shell repellent . Lo
Jacket, field, pile leather, w/insert Slankets in excess :
¥ittens, shell, T/F #+Heater, tent, gaso- of 2 per individval R
¥/insert lire, 250,000 BTY  or 1} bag, sleeping, :
¥uffler, wool (ifeman-YNelson) wool and 1 blarnket
Gvercoat, OD lio. 7 Shirt, flannel Overshoe, ar.tic
Zhoepacs Stove, Yukon
3ocks, wool, ski Jtove, tent
Vest, alpaca Sweater, high-neck
Trousers, field,
wool
Undershirt, wool
) # For héspitals, t.rn-in period is erxtendnd to 1-15 fune,
e #%  [f option of one (1) Pag, sleeping, woeol ard one (1) blanket is exercised,
o ' case, water re;ellent will be retained for use,
< =% For houpitals, turn-in period is extended to 15-30 May.
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PRE-EXPOSURE SURVEY OF COMBAT TROOPS
KOREA 1951-52

I TRODUCTION

The primary objective of the pru—exposﬁre study was to
" determine through the media of a seal-controlled interview and
brief physical exaniﬁgtion whethar any factors could be delineated
that would indicate an increased svsceptibility to cold amcng
individuals serving as front-line troops in the Xorean theater.
It vas anticipated that a large sogmant of United States
infantry personnel c¢ould be interviewed prior to cold exposure
and that a sizable number of the eventual frostbite casualties
would be represented in the pre-exposure population. Had
this been realized, ccwparative studies between the frostbite
am non-frostbite groupe could have teen sccomplished. It
soon becamo evident, however, that the estimate of ths total
muaber of interviews possible was highly optimistic in view
of the fact that a aingl'o interviewsr had to cover the entire
theater. This, combined with the fact that the incidence of
cold injury for the 1951-52 winter \ms‘quita low, prevented the
realization of the principsl objsctive of this phass of the cold
injury study. Only two of the 1,628 infantrymen interviewed
eventually becase frostbite easualties, hence no internal
analysis of the pre-exposure data was attempted.
The interview utilized a questionnaire designed to

explore such asbects as race, climatological background,
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education, cold weather training, pertinent medical history,
tobacco and alcohol usaze, aa well as certain blological
factcrs repressnted by pulse rats, oral temperature, by
type, tc mention tut a few. The questionnaire will be dis-
cussed in detail in a later section.
Ax secundary objective involved the collection of blood
samples for subsequent cold hemsgzlutinin analysis in the . '_ .
! laboratory of the Cold Ix:'ljury Research Center in Japan. This -
phase of ths at.udy" attained a more aatisfactory population;
approximately 3,000 sszples (521 from pre-exposure 'population) .
wers forwarded to the laboratory for analysis. The results
are reportecd in the saction of the. gonbined cold injury report
concerned with the cold hemagzlutinins (Section XIXI).
Tha many difficulties which wers encountered in atteapt-
ing to collect such data in the very heart of a war will be
deseribed at sczs length, together with recormendations for
improving the efficlency of collection in the future.
II. MEETIOD .
' To fzcilitate the discussion of the methods employed,
this scction has been sutdivided inlo thres main areas, the
aitol of interview, the questionnaire and the collection of
‘ blood sauples. .
A. The Intsrview Site . -
1. Forward Areas
a. Division in Reserve

Periodically, as the military tactical

179
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N ' " situation permitted, a whole division would be

e relieved from ective combat duty and moved dack

40 miles from the immediate frent-line zone

for the purpose of rest and reorganization. It

was believed that suitable arrangements for

N interviewing could be established in such units.

The plan of operation included sampling men from

each battalion of the three regiments in order

to achieve a satisfactory cross section of the

division. Although the division in reserve had

ot ’ : no immediate combat responsibilities, other fac-

tors were introduced which tended to slow down

the interrogations. -For exanple, an intensive

field training program was instituted by the ’
regiments during this peri:d; this placed a
limitation on the availability of men for inter-
. ‘ view. Night protlems were often involved so
that the men were required to sleep during the
day. The intervisw site was usually the tat-
talion aid station. In the reserve are= this
station normally co;:sistcd of a squad tent
doubling as sleeping quarters for the corpsmen.
Consequently, the ‘ent was very crowded and
interviewing could rot be started until after
the morning sick call. In addition there were

many sutsequent interruptions for omergency




o ittt e . e po— .. e o o e e = e

t
—y l

treatment. The tents were often cold and drafty
with very poor lighting which hampered certain o
‘ ‘ : . aspects of 't.he physical examination, such as foot
. examination, color chmges in the great toe, stc.
Even with advance scheduling of men for inter-
> view, long deiays would frequenty be experienced
. because of misunderstandings or sudden changes
a' in the training‘ schedule. The interviewer usually
‘lived with the medical battalion where billeting
. space was no- at suchAa premium. A disadvantage

resulied, hcwever, froa the relatively long dafly

drives required to reach the various dattalions.
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. , Restrictions izpcsed by the division to elizinate
unnecessary travel in dariness tended further to

shorten the working day.

Ve

b. Regiment in Reserve
«. Certain divisions, when "in the line", e=ployed i
b a rotational sysiem in which one regiment was ~;‘
kept back in a blocking position and was considered
to be in a Mreserve status®. The same gro‘ole.ms
discussed atove were present to a greater degree
here, especially those concerned with tr vel "l
between units. and availability of men for inter- ‘A
view. Additional complications arose from the

necessary reduction of working facilities

imposed by the combat area. ’ -
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c¢. Battalion in Reserve ‘ ’

7 It was coomon practice for regiments when ®in
.tho 1line®™ to keep one hattalion bazk in a '
bloeking position and to follow a rotational
system as mentlioned above for the regiments.
On occasion this so-—called “reserve® battalion
was used for interviews with the sane- problems
described atove. .

2. Rear Areas ’ .
After a month's experience in the forward areas,

it beoazme evident that the varicus problems enumerated
above markedly reduced the efficlency of the effort.
Accordingly, an attempl was made to shift the loca-
tion of the interviews to the rear areas which
ircluded the replaceiont companies a.nd the airfields
walch served as Rest and Recroation Headquarters for
the line troops.

8« ‘Replsrement Company . .

The replacemsnt companies were rear units of
the divisions through which new troops wers
processed prior to being sent forward to the
line organizations. The facilities in these
companies wore superior to thoss previocusly
discussed since space limitstion was not a
serious factor. Usually additlional assistance

from the cadre personnel readily could be

182
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Obtained to upo_diuhm work. The division
personnel ofrie;o were located in these areas
therefore the Amy Ceneral Classification Test
» ’ scores on the qunuonmins'eould be secured
. sssily. There were, as might be expected,
certain disadvantages which prevailed to haaper
the effort. Por exaaple, the replacement
companies never received advance notice when to
axpect troop shipments. Thaxjeroro. it vas
impossible to work out s satisfactory interview
schedule, and dally calls to the units were
required. When a shipeent of men arrived, they
would te asaignod in varying nurbers to all units
in the aroa so that interviews could oinly de
accoaplished in one unit. A second factor,
which prevanted the rear arvas from being en-
tirely satisfrctory, v‘u’ the policy that existed
~ 4n dirferent dlviofons togarding the flovw of nen
through ;ophc':ont. cczpanies. Some divisions
usad the rophcemrﬁt eerzany locations as
training arwse and Reld thelr men arywhere from ° |
[ te‘érdayu thl; others processad thea through’
in less than 24 hours. In %hase lattar companies,
tine and avatlahility of sen did not parnit Inter-
¢ views to be u“dor. A th&riu" factor conco;i\od ‘tho

sutsequant assigment of een. There was ro
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assurance that the men interviewed would all be
asaigned to front-lins units despite their
infantry MOS designations. "

b, Alrfields

An sttempt as made to interviev men who were

- swaiting fiighu to Japan for their Hq rest
and recreation (R & R) leaves. It is aduitted .
that these subjects did experience cold exvosures -}
tut none &% time of interviow had incurred a
cold injury and since continued exposure followed
the exsnination these man were included in the
study. The men \}ure availadle for interviews
anyvhere froa 30 ninutes to 10 or 12 hours,
depending on the avallability of plines on any
particular day. Since all troops were lncluded
in the R & R prograns the miin protlem en-
countersd was the sslection of asn with the
npaper O3 designation. A.'.ter.pts were made o ' -
have the various replocrmant conpanies screen ‘
thely troops prior te their arrival at the
sirfields, but the contimial changes in the
eadre personnsl reduccd tha efficlency of this
procedure.,

The Pre-"y;mnsure Questionnaire

The quastionratre employed was diviéet into two zain

1e4
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gsections; the first section dealt with general informa~ .,

tion about the individusl while the second section was

hae W e

eone;smod with certain biological factors. Appendix I
represents the form utilized in this survey. Ite=s 1-20
covered the pgereral information ¢ ¢a while the remaining
nine {tezs reprecented the biological measures. A trief

explanation of the various fteas is given below. )

4 . 1. Ceneral Inforzation Lection

Jtems 1510 fncluled the identification data such as |

nare, serial nunter, date of inlervsiew, ase, race,

il

rarde place of Lirth, ete. Iten § {location) in-

*  cluded the organization to wi.lch the man was attached,

. as well as the atatus of the orzmi:ation'u the

tize o7 intervicw, suck as a divizion or regizent in

A e e e s — g o

re.crie, & replacezent corpanys ete.  ftens 11-13

cover~d the climatological aspeets in enler that an

S e e S . <A e i
.

assessment of these factors could bte made in the

§ . ) -
zubtequent analysis. For exazple, under 1tez 1l an

astespt was ~ude to recond information corcerning

o ———

: . ) ’ . : i ; f.e various pia;¢ or }L;acoa the Interviewee La. .
1ive1 for at ie:ﬂ!. a winter z--a:;n :!Qrir.r. his 1i%, 7
7 in oricp o deternine the approxiczate degree ofr
T A' . ' le'x;é':'xrt‘ Lo 8 cold clLimte the zan ray bave experi-
orced, ,“.l!‘:'. A H:r-',»e-!}.!»m aain eivilian o::cu;_\\t.!Aon ’ P
"o the indiviiual with f-)r;l;u!ar referenés an te .

N o _ ., whether 1t was an lnloor or outloor jot. ltess 4-13

T T - o wes

.y -
- e e e e T
- = o e b e s 20 L % a2 —— ,

.
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“ coversd the use of tobacco, coffee and alcohol with

" an attempt to obtain a rough index as to the extent ;

of such usags. The importance of these factors was .

aininized by the situation in the Koresn theater v

whers tobacco and beer were rationed to one pack of '

eigarettes per day per man and approximately four .
cans of beer per uonth‘ per man., Ites 19 was included . ;::
A In an atterpt to elicit a history of the man's . LJ .._,"-
; previous combat experience, including action in Worla ,,
§ War II, in order to dutermine whother er not the ’
I ! : individual had had previcus wparlence fighting in
i cold ¢limatens. A history of pravious ¢dld injury,
ineluding civilien 14fe, vas the purposs of Itea 20. i

The critarion in the azszucr int of this fectar

c rmw o v - —

necesasitated the ei:dssion froa the intorviewee that
at lerst Lllotering end jeeling of tiscues had
occurred »rd thub macdical zttontlon hed bewn sought.

-0/
Y - IR

. Item 21 wns used in an atte-pt to cvaluste the effec-

' . tivoness of pruvious cold weathar training including _::
: . filna, lectures, dovinstraticna, ste. "Cold woather
‘ ‘ oparations™ includad bivouac in cold sreas during )
. basie training. The {rforatinn pessried under the ".j
;: category "Othsr® {rcludcd previous ecobat in cold
regions or during c2ld esaszons. Itess 22 and 23
covared tha educational ard intelligence frctora.
Poth Ares I and Area III Arty Caneral Classification .
A
186
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*u'. (AGCT) scores were recorded under Item 23. '
These two aress were selected since it was felt they ( g
represented & truer estimate of the man's basic ' ‘
intelligence than did any other section of the test. ‘
A history of the individualts disciplinary record o
was obtained under Item 24 1n' an sttempt to assess ‘ ‘:
the factor of malingering and its relstionship te
l i ) frostbite casualties. Item 25 was & hiabory‘ of
disease which might concelvatly slter the cold _
' hemagglutinin titers. Item 26 was the subjective “
impression of the interviewes concerning the degree _ ::_'
H of sweating exhibited by his own feot. Items 27 i if:
5;' and 28 were included Lo determine if unna!.erai ‘ ..
frostbite of the hand coul: be related to the N
; ‘ manipulation of the ma;r's weapon, Item 29 was
; incorporated to determine if Maccident proneness® ' .
: ! had any relation %o the acquisition of c¢old injuries. | ‘
.f : A history of accidents which the exaniner felt aight ’
i reflect this tendency was recorded. OSuch data as
i

k‘lthlourc 1_;1,1»:;103 wore generally not considered vbo'
fall into this category and werr ignored. Itea 0

concerned the interviewne's hotbies wher :vor they

28 8 8 0

could be determined from questioning. These data ) s . C

ware uscd to test the hypothesis that cen who had
¥ - N

't ‘ ‘ done censiderable hunting and fishiry, including

 mmme e . st -

~ canplngs might be totter sble Lo care for tre=:elves
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under sdverse weather conditions. -: “f:
2. P.loiloglt:ll Measures * -
Item-1, the cold hemagglutinin sample, is discussed ’ Ll
in Section XIII of the combined eold injury report.
Iten 2 was an evaluation by the examiner of the man's - -
. personal hygiene based primarily upon an exmninat;ion “"‘
of the [eet, condition of the clothing, etc. r
Because of the conditions under which the man were ) ‘* .,
forced to live, the preaence of dirt on the feet ‘
was ainimized, btut such conditions as untreated _—
epiderrophytosis, witrimmed nans._ callouses, ete., f‘:;::
were used in assessing this item.
Iten 3 is of little importance since the evaluation .
of body type was tased principally on the man's r
estimate of his own height and weight. It was
irpossible to have the Interviewee steip down fop
anthropometyie measucements and somtotyp(ng photo- : '-
graphs since the arbient temperature of.the interview ’; -
site was often about LO® F. tens L~7 are se].r-
explanatory. lHowever, the rccorded height and weight
were obtained from statements by the man and not
deternined by act:ial measuresent. The gross sveat.. ' B
exaination was performed by actually feeling the
fcol with the hand ard determining the extent of ‘

dryness or wetnesse  Skin resistance measurements

were 1ot accomplished siree the necessary instrimen-

188
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tation was ;)ot available. App.rox.imate]q 200 starch~
_ fodine aweat tests were performed with entirely
negativg results so_the procadure was eliminated in
subsequent examinations. The insensitivity of the
starch-iodide test utilized in this study was
demonstrated when examination of the feet with an’
ophthalmoscope o ottain illuxi.inaf.ion and mgnit‘ica- ’
i .tion revealed the presence of beads of sweat even in
the adsence of color changes in the starch-lodide
- papcf. The data for Item 9 ware obt ained by spply~-
ing smoderate pressure \f:.th the index “inger of the
examiner for 10 seconds to the end of the great toe.
Upon relesse of pressure the nunier of seconds
required to re-establish the norral skin color of

the dtgit was recorded. Thls messure is considered

to bcs»qui?,o‘unrcliahlaA Qince it was rot possible to
have the subjects equilibrate in a .c.bnsta'nt. teﬁpéra-
tuﬁ room prior to the examination. ' Consequently the
variations in anblent temperature markedly affected
the values oitained fron; day to day.

An attempt was made to train corp:r.eﬁ in various
replacement ccapanies Lo perfore the interviews in

‘ the atzence of the single examiner who was assigned

to the prolect. This was done with the hope that

. the to*al numder of questionnaires completed would ' ‘ ® .
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be grestly increased. The prograa proved quite : < -."
successful in three instances, tut time did not :
permit a carpletely adaquste program to be instituted.
Appendices I and III include samples of the cods
sheet derived froa the questionnaire to facllitate
the subse~uent IE{ analysis. _ N =
C. C>llection of Elood ;Sa-xplo: .
' The colloétion of the blood ;a:aples ard thoir sub- ;,
" sequent shimient to the Cold Injury Research Laboratory
at Osaka for cold heragzlutinin analysis presented . -
- several prodlens. The shortage of tesa porsonnel made .

it maniatory that cerpsren to obt.ined froa the :'::‘:‘.:

various unita to assist in ths collection phuse.
Originally 10 cc. syrinsvs were employed for this taske
bt tho atsznce of suitedle cleaning and sterilization
equigmant in the forward arezs necessitated a change in
technique. Tr» Shappard-Keidel tlood collecting tubes
were employc! subscquently with a hizh degres of svccess.# - .

These units cr-a sterilized and the blood-filled tubes

were packed in 50 caliber aomunition boxes for shipment.

Approyizstsly 200 tutea wero pocked In a single contalner,

# My Siemnmd=t0ida) tubo ezosicts of & seilod evacuated
glrun v 1ds of 55 01, ear-eity, fittad vAth 3 22 fage
venoua paistiry asedls by ioo-as of rutter tubinge The .
roedie 48 z-st:icted by a Lifhtly fltilag glnss covore This A
tobs oy Y3 cbiatned frm ths Sedentific Glass Inst. U
Cenpuys Narth Fleld, Kew Jorsey.
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and the breakage rate was extremely low. The blood
aamplés were taken from the forward arcas to an
cvacuation hospital and from that point were hand-
carried by messenger to the laboratory in Japan.
111, RESULTS ’
A total of 1,628 front-line infantrymen were Snter—
viewed during the period .8 November 1951 to 1 February 1952, ch
 Of these 1,628 interviews, approximately 1,250 were ottained ;
- before the onset of cold weather. An ;ldditional 120 inter-
‘vlews were obtained on lospitalized frostbite patients.
The interviewer traveled cver 7,000 miles by jeep and made
" soxe additioral trips bz plano in the collection of these
data. '
'n".e population represent.e.d by the pre-exposure
questionnaires reflected a randor sazpling of Eighth Ar=y
K ' a3 far as the distritution between Whit.;.-s and Negroes was

eoncerned. A further treakdown by climatological region of

origin indicated that this groun d4id not deviate significantly
from the distritution evilenced bty the epida:iolo_-:ié cortrols e
< ard thus were used as arotler control pojulation for coz-

parative purpoées hi epi.!miblocic study.

Since only two of tha 1,628 infantrynen interviewsy S
.eventually became frostbite casualties, no internal aralysis o
‘of the pre-sxposure data was attempted.

In all,’ aﬁpmxi:at.ﬂly }.kOOO tlood samples were

forwirded to the latoratory in Japan. Of these, only 521

9
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sanples were obtained from the pre-exposure population of
1,628 men.
IV. RECOMMENDATIONS FOR FUTURE SURVEYS

Certain specific recormondations are mentioned here

-which should facilitate the collection of similar data in

the futuro. The delays and difficulties which resulted when

one interviewer attempted to cover the entire Korean theater

strongly indicated the desirability of having a trained inter-

viewer with two enlisted assis.t.ants assigned to each division.
Such an arrangerent would permit the examining tean to aet'up.
a senl-permanent site for its work. Travel time between
battalions and reginents would be measurably reluced, and
work 2ould proceed with minimal interruptions and delay.
The two enlisted personnel coyld not only assist in the
filling out of the questionnaires but could also draw the
blood samples.

It is suggested that each r:uch interviewing team have
its own vehlcular transportation, including a jeep and a
1/4-ton trailer. Wit4 such an arrangement, each group of
interviewsrs could easily exanine at least 50 to 60 men a
day and collect up to 200 bleod saples. Such an organiza-
tion would pemit the completion of at least 30,000 to
50,000 questionnaires in a L-wonth period under conditions
comparable to those under which the present study was

conducted.
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Undue delays occurred in getting blood samples to ‘
. the laboratory. In some cases periods as long as 10 days
eis;;seci. between the drawing of the sarplec and thelr analysis. .
It is believed that such delays can be eliminzted in a future
: progran by the assignment of specific messengers to the tean.
..
i
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(12)

(13)

(1)
(15)

(16)
a7
(28)
(19)

- —— - o - " - N v ar s v
L
R e N T . 3

Py I L bt TS WP R e e - - 3

PET RIS P IEF 52 PO SO TR~y e, ek - ERTAE S VTP ¥ SR Ko it Sanid
. ..
<

- . e eews wTET PR

PRE-EXPOSURE QUESTIONWAIRE

RECORDER
(1) we_ (2) DATE OF ZXAM
(iast) (First) (Hiddle)

() sz w mez O] F] OGO
(5) 1ocaTION

a. Rest area [} b RepoDepo [ ] e. R&Ratreieid ]
(6) sEr1AL MO, (7) RAX (8) wu.0.8.
(9) PLacE OF BIRTH (10) DATE OF RIRTH
(11) OTIZR PLACES LIVED IN FOR AT LEAC:S ONE WINTER SEASON:

TIPZ OF ARU'A LIVED IN POR CREATER PART OF LIFE:

s. ity 3 b. Sutarban [} c. Rural A |

WLUSST THFZATVTE 10 WG £Y.SEDr

8¢ Mpprox. T:=p. 'P.v b.  Mpprox. Langth of Tine

¢ Buvironaent: Indoors totly [} Ontdoors Mostly |}

CIVILIAN OCCUPATICH

STU(DNG: a. PLPES [0 U= CA G 550101575 (per day)
b, crars [0} T3 O (58 L7275 (por cap)

e croaverrss {0 T2 {13 (3 O3 U050 RS

(por day) ’

vOFrEE:  (Cups per Oay) [0 032] {54 (72)

gy B Ewe |

- el

ASCHOL INTAXR PER w7iKy EVTR (Sottles) (7] 50 1721 =Y =) onmd
oy AT EvprRIeicE: [5on) ‘
8. WHY b. WHIRE

195
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(20) O0OLD INJURT: (Frostbite, Chilblains, irench Poot, etc.) =}

(22)

(23)
(2.)

(29

(:h)

8. Anatomicsi Gite
b. When Occurred
de Activity at Time of Injury
(21) COLD WEATHZR TRAINING:

B

e. Where Occurred

b. WVhare

8. When
¢. Type of
Training:

Lscture
Pilm
Dexzonstnration

gon

Cold Woathor Operatien [ ]

Other

-

4. Azount of
Instruction:

HICHEST CCICOL GRADY COMPLET:=D: {1 2isthlsinlziafollol 11012])

MTALLICEICS FATRIG

DISCIPLINATY RTLORD:

DIS<ASES:
Halaria
Tollow Jarndice

Phmconia

Uite .platned Fever (Infoctious Mononusleosnis, ete.)

Tuterculoals

Jy7idlls

Copny Punishient

.

-

Svzary Court Marttal [}
S;uclal Ccurt Martial D
General Court Martial D

1o aturia (Ped or Dark Urine)

oy 4?3 Discane

P OLLIAT

RV |

Ceis
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. (27) DO YOU CONSILER YOURSILY RICHT OR LEFT HANDED? ]
(28) WHICH HAND DO YOU USS 70 PULL THE TRIGGE(? R ‘
{29) HISTORY OF ACCIDANTS (Any aceldent requiring medical attentlon such as
serious sprains, broken bones, ete.)
{30) HommIES (Particu‘arly cm:door activities suck as camping, bunting, fishing, otc.)
£
< OLGERVATIONS OF ALL PATIENTS
. (i) COLD AGGIUTININ SAMPLE (10 ee.) TIVE TAKEN:
TIT:R: ANALYST:_ __DATE:
(2) PERONAL HYGISNE (Basad on Clsanliness and Nestress, particularly feet)
- mcawa [T oo [ roor [
(3) s00Y TYFE werorord ) £ct0-450 rorrit ()
weoovoien () wmso-mmoc v [ ro-orrk )
' (L) ICICHTS : .
(5) WEICHT:
(5) FULSE RATE AT REST:
) (7) ORAL TAMPEIATURR:
(8) SWEAT:
SHIGS TXAM ekt ] vovrrate (] navy ]
SEIN HESISTANCE: (Tuken on Inctep) [ ]
STARCH-JODINE TEGTy mrie 1
(9) £100D F1OA:  (Return of ckin color after 10 3ec. presmure on end of great toe)
ewoonps ")
RIMAIX S L X
197
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- CODE SHEET FOR PRE-EXPOSURE QUESTIONNAIRR

ey
-

- — 1T F ST mem

NAME RECORDER
1-4. IDENTIFICATION CHECXER
19. BATTALIONS
0. %o data
§-12, SERIAL NUMBER 1 1st Bn
2, 2nd Bn
00000000, flo data Jodd Bn
' al‘o Bn (SOP)
$e Other Sep Bn
20-20, ACE (Last Birthday)
13-16. DAY AND MONTH
OF INTERVIEW 00, Ko dats
0000, No data
‘ 22. INTERVIEW SITE
17. DIVISIONS i
00 Mo dats X
Y. LOth Div. 1. Div, in Reserve
0. No data 2. Reg. in Reserve
1. 1st Cav. Div, 3. Bne in Reserve
2, lst Mar Div. &¢ Raplacecient Co.
3. 214 Div. {new replacuaent)
ke Ird Div, S+ Replacenant Co.
’n 7th Div. 60 "16 (R&R)
6. <4th Div,. 7. Annax 1II Patients
7. 25th Div. . 8,
8. Mise, 8Lh ‘m Units _’o
90 'os'.h Dive
3. MNK
18. REGIMINTS
0. ¥o data
0. Ro daty , 1. Private
1. 5th Cav, lst Mar, 2. PFC
< 9th, 7th, 17th, Sth 3. Cpl.
T 1Lth, 160th, 180th ['H Sgt.
2. Tth clv. Slh F.ar. s. 35?. l/C
23rd, 15th, 31st, 19th 6. M/Sgt.
y 27th, 223rd, 179th 7. Comaiasioned Off,
Jl 3th Cav. Tth Mar, 8. R
BBth. 65t-ho deo 21". 9-
J5th, 224th, 279th
Le 11th Mar : 2. RACE
5S¢ Gap Units of Div.
6. British Comwnweslth 1. ¥hite
7. French 2. Negro
g. Ethioplan 3. Mongolian

Croek

199

25-26. W0S |
00, No data

27-28. STATE OF BIRTY
W. “o dau

29+ CLIVATOLOGICAL REGION
07 BIRTH STATE

0. lo data

(RsR)

n

J2

%

CLDATOLOGIC Y. REGION
LIVED DI LON.EST PERIOD

0. No data

CLIMATOLOGICAL RFGION
LIVED IN 2nd LONGEST

2ER100

0. Ko date

Y. None

CLIMATOLOGICAL RENIION
LIVED IN 2rd 1ONGEST

PERIOD

© 0 Ko data

Y. Nons

. . FL. et w u- R
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33. RESIDENCE OUTSIDE 38-40. CIVILIAN OCCUPATION 45. OOFFEE INTAKE
CONTINENTAL LIMITS (Canteen cups/day)
000. Mo data
0. No data 0. ¥o data
Y. None -1. None
2. Less than 1 eup
3. 1-3 cups
Llo SMOKING ~ PIPE ‘c &“6 cups
{Bowls/day) S+ 7-9 cups
34. TYPE OF HABITAT 8. 10-12 cups
GREATFR PART OF LIFE 0. No data 7+ Over 12 cups
1. None
0. No data 2. Less then 1 bowl L6. EEER INTAXE
1. Rural 3. 1-) bowls (Cans/week)
2. Suburban L. 4-6 bowls .
3. City 5. 7-9 bowls 0. No data .
L. Rural & Suburban b, 10 bowls 1. Notw :
5. Rural & City . 7. Over 10 bowls 2. Less than 1 can -
6. Suturtan & City Je 1-2 eans
7. L2. SMOKING - CICARS ke 3~4 cans
8. ’ : {No./day) 5. 5-6 cans
6. 7-3 cans
35. COLUEST TEP °F EXPOSED 0. No data 7+ 9-10 cans
1. None 8. 10-12 cans
0. No data 2, Less than 1 cigar
1. Above 32° 3. 1-2 eigars 47. COMEAT EXPERIENCE
2. 22 to 32° L. 34 cigars
! 3. 12 to 22° S. 5-6 cigars 0. Mo data
Lo 2 to 22 6. 7-8 cigars 1. Nore
5. -8 to 2¢ 7. More thun 8 eigars 2. WA II-Suropean &
: 6. -~18 ‘o -8 . N. MMrica
; . 7+ =28 to -13° L3. STKIIC - CIGARSTT:S 3o W I1-So. Pac,.
; 8. -38 to -28° (Packs/day) . L. Wi II-Alaska
: 9. Below -38° $¢ WA IX-Icoaland &
. 0. No data CGreenleand .
! 36. LENGTH OF EXPOSURE 1. Hone 6. Wi II-Jnpan !
i 2. Lesa thun 1/2 pack 7. ¥ 11-C3L -
i 0. No data 3. 1/2 pack 8. Xores
: 1. None L. 1 pack 9. W1 IL & Korea
. 2. Less than 1 day 5. 1-1/2 packs
; 3. 1-2 days 6. 2 packs L8. PRFVICUS OOLD INJURY
' 44 2-3 days 7+ 3 packs
. S+ 3-7 d